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Here four-way teaching impact! New 
movie with companion poster, study guide, 
and take-home booklet tell farmers and farm 
youth how make one acre renovated 
pasture pour out all the meat, milk, wool, and 
cash that four unimproved acres now pro- 
duce. This new quartet Case educational 
materials shows how test and treat soils— 
renovate old sod—establish rich new growth 
—how use for immediate and long-time 


EDUCATIONAL HELPS 


its contribution prosperous, enduring agricul- 
ture, the Case Company has prepared some sixty educa- 
tional items all free users. These include motion pic- 
tures, sound slide films, posters, study guides, booklets, 
and charts long list subjects conservation and 
other profitable farming practices. sure you have the 
latest Case visual education materials catalog, 
Aids Modern describes each item and 
tells how order. sure get your catalog and all 
materials through your nearest Case dealer branch 
house. Case Co., Racine, Wis. 


high income. The movie entitled “One 
Equals Four,” and like all Case educational 
movies mm., full color and sound. 
Non-commercial; runs minutes. Film 
loaned, printed matter furnished without 
charge teachers, agricultural leaders, farm 
and civic clubs, other responsible persons and 
groups. Film loans should requested 
far ahead possible, and alternate date 
specified feasible. 
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its high-hp, heavy-impact cylinder 

relatively slow-speed conveying serv- 
ice—you can get the ome chain that best meets your 
needs from complete chain line. Our agri- 
cultural chain engineers will glad sit down with 
you and your designers—help you work out the right 
chain for your requirements. And, remember—a chain 
bearing the Link-Belt double-arrow trademark 


your guarantee longer chain life. 


Typical chains 
from the 


complete 
LINK-BELT 


li Ewart Detachable chain, in Class 400 Pintle chain— 

ine malleable or Promal, for cast links with closed pin 
drives and power trans- joint, for light conveyor, 
mission. elevator or drive duty. 
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ONE chain serves every purpose 


What’s your chain requirement? 


Corton picke rs now move through the fields at high speeds. This well-known model, like 
several others, is designed with Link-Belrt Precision Steel Roller Chain & Sprockets 


Match exactly from LINK-BELT’s complete line 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, 
Philadelphia 40, Adanta, Houston 1, Minneapolis 5, 
San Francisco 24, Los Angeles 43, Seattle 4, loronto 
8, Springs (South Africa), Sydney (Australia). Ofhces, 
Factory Branch Stores and Distributors in Principal 
Cities. 


12,791 


Double-Pitch Precision Precision Steel Roller 
Steel Koller Chain, for Chain, standard pitch, 
conveyor and power trans- combines high horse- 
mission applications. power with light weight. 
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report you about men and machines 
that help maintain International 
Harvester leadership 


ENGINEERS 


cut equipment investment 
and farm work hours 
with this dual purpose 


McCormick 


FIELD HARVESTER 


High production costs and shortage man- 
power are problems must solve earn 
maximum profits. The new, large-capacity 
McCormick No. 20-C Field Harvester offers 
farmers who feed hay silage sound solu- 
tion both these problems. engineers 
helped make this possible through research 
and product design. 


Chops hay and grass silage. Pick-up hay attachment handles any wind- 
rowed crop such green hay, cured hay, straw. 


This dual-purpose machine, 
vests hay and row-crops merely changing 
attachments, reduces the farmers’ machine Four-bolt fastening pick-up and row-crop attachments makes easy 
adapt the harvester for either hay row-crop work 


investment. One-man operation saves money 
reducing the size the harvest crew. 
daily capacity 250 tons—enough fill 
vest crops peak feeding value. 


engineers provided such features the 
new McCormick field harvester the over- 
running clutch which allows the flywheel 
rotate freely when power stopped. This 
clears out chopped time loss 
due clogging. They also provided nine dif- 
ferent lengths cut safeguard the storage 
and feeding quality practically any crop. 


These and many other engineering re- 


both forage and silage crops more practical Harvest standing row crops like corn, sorghum, similar crops. Wide 
and profitable for thousands farmers. gathering sheets with low-riding points get the crop. 


engineering teamwork produced the big-capacity, dual-purpose McCormick field harvester. 
research, engineering, and manufacturing men are constantly pooling their time and talent to solve farm 
problems—to provide equipment that makes farm work easier and the time more productive! 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Farm Equipment and Farmall Tractors . . . 
Motor Trucks... Crawler Tractors and Power Units .. . Refrigerators and Freezers — General Office, Chicago 1, Illinois 
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EXTRA VALUES 


FOR USERS 
INDUSTRIAL V-BELTS 


ER TRAN 


VERTICAL MA HING ASSURES EQ JAL | POWE 


new vertical V-belt matching machines elim- 
inate the error always present when V-belts are matched 
horizontal matching equipment. Calibration true running 
length assures equal power transmission from all belts 
multiple belt drives. The machines also test for vibration and 
possible internal imperfections. 


DURA® RAYON MULTIPLE CORD CONSTRUCTION 


High-tenacity rayon cords give Durkee-Atwood 
Industrial V-Belts longer life, less stretch, and greater shock 
resistance. Use this revolutionary new cord material 
another one the reasons why D-A Industrial V-Belts are 
guaranteed satisfy any drive. 


Durkee-Atwood V-Belts are manufactured with straight side- 
walls maintain full groove contact all times giving positive 
drive action. Straight sidewalls reduce slippage and assure 
smooth, efficient power transmission. The load distributed 
evenly over the entire thickness giving longer life. 


AND APPROVED 


Durkee-Atwood V-Belts are delivering the power for more and 
more manufacturers agricultural equipment. Durkee-Atwood 
attention details both adherence specific engineering 
standards and specific delivery requirements makes Durkee- 
Atwood your best possible source for your requirements. 


New Warehouse Stocks Chicago, Atlanta, Cleveland, Jersey City 
WRITE DEPT. AE-12 TODAY FOR INFORMATION 


DURKEE-ATWOOD CO. 


MINNEAPOLIS 13, MINNESOTA 
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THIS TRUCK’S 3500 GALLON TANK (insu- AT THE FARM... new milk moves via stain- 
lated) earries bulk milk from farm tocity less steel milk lines or buckets into a 
dairy. To maintain purity of contents... stainless steel self-refrigerating tank, as 
and for made below, where agitator mixes 
chromium-nickel stainless steel. with milk cooled during the previous night. 
Contents of milkhouse tank are pumped 

directly into tank truck, and sped to dairy. 


STAINLESS PLAYS 
IMPORTANT ROLE 
NEW SYSTEM 
Direct Bulk Handling Milk! 


“Something new has been added” the six billion durability. Another all-important advantage that 


dollar milk they are easy clean, and keep clean. 

new system...in which chromium-nickel stainless Leading steel companies produce austenitic chro- 
steel contributes quicker handling, less drudgery, mium-nickel stainless steels all commercial forms. 
better cooling, and above all, higher and more uni- list sources supply will furnished request. 


form quality product. Simplicity the system 


the present time, the bulk the nickel produced 
shown the illustrations. 


being diverted defense. Through application the 
Appreciating its many advantages, United States appropriate authorities, austenitic stainless steels are 

Steel Company, leading producer stainless steels, obtainable for many end uses defense and defense 

has supplied these corrosion-resisting metals many supporting industries. Counsel and data alloys con- 

fabricators milk tank trucks, farm bulk milk tanks nickel, for your present production future 

and allied equipment. projects, are yours for the asking. invite your 
Austenitic chromium-nickel stainless steels are highly 

resistant food acids and atmosphere, well 

most organic and great many inorganic chemicals. 

The mechanical properties stainless steels permit 


cutting bulk and deadweight without sacrificing strength 


THE INTERNATIONAL NICKEL COMPANY, 
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The Hoovers’ pile driver new gate- 
post in a matter of minutes. Bud Hoover 
explains operation Texaco Man 
Davis. Bearings pile driver and tractor 
are lubricated with Marfak because this 
famous lubricant won't jar off, dry out or 
cake and lasts longer. 


Enables Two Men Put Mile Posts Hours 


Charles Hoover and scrap iron. The weight that 
sons, Bud and Claud, drives the posts 360 and 
ranch near drops times minute. This 
Oregon. Claud hasmade eliminates posthole 
many labor-saving digging and manual labor. 
cluding the pile driver shown The Hoovers have been 
above, mounted hy- Texaco Products for 
years and say there are none 
Materials used werethe The Hoovers have 
old Model Ford and and 300 calves. 


Dependable neighborly 
service is what farmers get 
from their Texaco Men. 
Texaco Man Gordon Eb- 
bert of Colfax, Washing- 
ton, is having a friendly 
chat with J. Walter Dau- 
bert who farms 478 acres at 
Mr. has 
just delivered 
of Fire-Chief, the gaso- 
line with superior 
"Fire-Power” for low-cost 
operation, 


This drama boy’s efforts raise 


Walter Sylvester (right) near (Bill) Stephens Sheldon, champion hog shows how top breeds are 


Creek, Michigan, uses Havoline Motor Oil Texas, gives his tractor the Pro- W@ judged. Takes vou to Indiana State Fair. 
because practically eliminates wear. tection it needs — Texaco PT, Ask your Texaco Man for time and TEMACO 


coeds Heavy Dug requirements, is ideal permanent type anti-freeze. One @ place of showing. Bring your 
for Diesel or gasoline engines and equip- dose lasts all winter; it won't N family. No cost. Free prizes 


ment using L-P gas as fuel. Harold Kindy boil away, and it gives anti-rust qauet nN 
Cleft), a neighbor, 1s a visitor, Texaco Man protection, Texaco Man T. I we 
Charles Gripe serves Mr. Sylvester Trahan of Houston looks on 


THE 
TUNE IN... Metropolitan Opera broadcasts every Saturday afternoon. TEXAS ae 
See newspaper for time and station. COMPANY salty 


DIVISION OFFICES: Aclanca 1, Ga .. Boston 17, Mass, Buffalo 3, N. Y.; Butte, Mont , Chicago 4, Ill; Dallas 2, Tex; Denver 5, Colo.; Houston 1, Tex.; 
Indianapolis 1, Ind , Los Angeles 15, Calif.; Minneapolis 3, Minn., New Orleans 6, La.. New York 17, N. Y.; Norfolk 1, Va.; Seattle 11, Wash. 


Texaco Petroleum Products are Manufactured and Distributed Canada McColl-Frontenac Oil Company Limited. 
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Torrington Needle Bearings have smaller 
relation rated radial load capacity than any other 
type anti-friction bearings. 

many products, compact Needle Bearings allow 
reductions size and weight housings and related 
assemblies. others, they permit the use larger, 
stronger shafts without increasing housing bores. 

Whatever your space problem, will pay you 
investigate the combination high capacity and 
small offered Torrington Needle Bearings. 
Our engineers will glad assist you. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors Principal 
Cities United States and Canada 


Spherical Roller Tapered Roller Straight Roller Ball Rollers 
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TORRINGTON 


JOHNS-MANVILLE 


we 


One man cen handle the big sheets 


Asbestos 


offers advantages 
never before combined 
one building 


material. 


Easy handle 


and 


Asbestos thousand building needs 


for the home, for the factory, for the farm! 


many advantages Asbestos Flex- 
board until have used it. wears 
like stone, weight, and 
can flexed fit curved surfaces. 
the job, ordinary hand tools are used 
construction methods are tollowed. 


can applied horizontally ver- 
tically, and can nailed close the 
edge without drilling. 

Made asbestos and cement, Flex- 
board fireproof, rot, rust 
Large Flexboard sheets come 


Flexboard has attractive stone-grey 
color with smooth hard surface that 
place, ready for years 
maintenance-free service. 

For more information about Asbes- 
tos Flexboard, write Johns-Manville, 
Box New York 16, N.Y. 


Johns-Manville 
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Close up view of pump shows 
Anchor Hose and Ductile 
Sieeve Couplings 


Anchor Ductile Sleeve Cou 
pling with exclusive patented 


5 
ot... 


MINNEAPOLIS . . . Here’s a difficult job recently positive seal eliminates leakage even under extreme 
performed the Broadway Avenue Bridge. Four pressures. The exclusive, patented Anchor grip makes 
spans across the upper Mississippi, each weighing the coupling virtually part the steel reinforcing 
approximately 250 tons, were raised provide wire the hose prevents blow-offs 
ft. additional clearance one side the river for These complete high-pressure hose assemblies are 
the passage boats and sloped the existing level exactly tailored your particular job. They assure 
the other side, Anchor Hose and Ductile Sleeve wide safety margin and fewer 
Couplings, well-known for dependability and ment breakdowns, 
were used for transmitting the required high hydrau- Typical uses complete range flex- 
lic pressures the twenty jacks under each span. ible hose lines and couplings include high-pressure 
The use hydraulic hose and the principle hy- riveting, road machinery, coal mining equipment, 
draulic lifting made possible this unusual machine tool applications, farm tractors, railroads, 
Tough jobs like this point the superiority oil machinery, and 
Anchor factory-assembled couplings and The 


BRANCHES: DETROIT, MICHIGAN @ DALLAS, TEXAS 


assemblies can improve your product — Attach coupon } ANCHOR COUPLING co. INC. a 
to your letterhead and mail TODAY! Sleeve Couplings and Hose. ‘ 
ANCHOR COUPLING CO. INC. 
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with high-pressure hose and ductile sleeve couplings 
Beth 


Your Design Problem 


design flexibility dependability 


low overall cost 


short 


timing 
“whey 
Chain Your Answer 
Yes, chain will solve any these problems the complete Chain Belt line there are liter- 
both drive and conveyor service. The important ally hundreds sizes and types but 
point sure you select the best chain only one can the dest chain for your particular 
the job. why many agricultural application. For high speed drive, 
machinery designers make their selections from Roller Chain probably most 
the complete Chain Belt line. efficient. For where speeds are slower and loads 


\ 
ATLANTA «+ BIRMINGHAM + BOSTON «+ BUFFALO 
CHICAGO « CINCINNATI « CLEVELAND « DALLAS 
DENVER DETROIT EL PASO HOUSTON 
INDIANAPOLIS JACKSONVILLE KANSAS CITY 
LOS ANGELES «+ LOUISVILLE 
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low maintenance cost 


centers constant speed ratios 


p00 not move 


moderate, Rex Steel Detachable Chain Rex trained help you with your chain selection 
Cast Detachable Chain probably the answer. more your nearest Chain 
Where speeds are slow but finished steel chain Belt branch office write Chain Belt Com- 
desirable, Baldwin-Rex Double Pitch Roller pany, 4680 Greenfield Ave., Milwaukee 
Chain likely choice. Wisconsin. 


Our Rex Field Sales Engineers are specially 


Chain Belt Company §2-506 
4680 Greenfield Ave. 

Milwaukee Wis. 

Gentlemen: 


chain selection problem 


MILWAUKEE 


NEW YORK + PHILADELPHIA «+ PITTSBURGH COMPANY. Dept. 
PORTLAND, OREGON od SPRINGFIELD, MASS. 

ST. LOUIS « SALT LAKE CITY SAN FRANCISCO 060000000000 
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EQUIPMENT 


the many evidences Aetna quality, none more 
impressive than the roster famous manufacturers 
featuring Aetna products their standard recom- 
mended equipment. That why aro especially 
proud point our 27-year with 
the largest producer farm implements 
International Harvester. 


Today, all types Aetna products are 


specified for key the distinguished line 
motor trucks, farm tractors, crawler 
tractors and other hard working power 
units bearing the emblem. Supply- 
ing theae components the 
hundreds thousends schedule, 
“on the exacting metallurgical, 


and and prices that are: 
naturally top-flight technical and man- 


abilities, are any, are greatest 
the down-to-earth reasons for today’s pro- 


preference for Aetna amongst lead- 
manufecturers the Agricultural Equipment, 
drilling equipment and general indus- 

trial fields. the things they like about and 


services would prove profitable 
you. Possibly could place bearing 
you need mass production— 
saving. Shali talk over? Aetna 
Ball and Roller Bearing Company, 
4600 Ave., Chicago 39, 


Angular Contact Beil Bearings Special Rotler Bearings © Bai Retainers tiardened and Grovnd Weathers © Sieeves Bushings Misc. Precision Parts 
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SIMPLE DESIGN RUGGED CONSTRUCTION 
AUTOMATIC WEAR COMPENSATION THROUGHOUT MOTOR LIFE 
HYDRAULIC BALANCE MEANS LONGER LIFE AND LESS MAINTENANCE 


COMPACT LOW WEIGHT 


EXCLUSIVE “ROCKING BEAM” CONSTRUCTION 


CONTINUOUS DUTY RATINGS 


GREATER ADAPTABILITY 


DYNAMIC BALANCE AND QUIET OPERATION 
COMPANIONS VICKERS BALANCED VANE TYPE PUMPS 


Two series Vickers Balanced Vane Type 
Motors are now production. They 
offer many advantages for the economical and 
efficient application variable speed rotary 
mechanical power machine tools, industrial 
machinery and mobile Some their 
important features are mentioned above; for 
further information get touch with your 
nearest Vickers Application Engineering Office. 


Write for NEW Bulletin M-5102 
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Incorporated 


DIVISION THE SPERRY CORPORATION 
1516 OAKMAN BLVD. DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA «+ CHICAGO 

HOUSTON LOS ANGELES NEW YORK 

(Metropolitan) PHILADELPHIA (Metropolitan) PITTSBURGH 

ROCHESTER ROCKFORD ST. LOUIS SEATTLE TULSA 
WASHINGTON WORCESTER 


ENGINEERS AND BUILDERS 
HYDRAULIC EQUIPMENT SINCE 


4835 
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How plan farm 


the 


lavout 


make 


makes winter work 


too 


Steel buildings can he put close together 


between that keep 


frome tai 
ibout his winter working hours 


the farmer protected 
he stil pend 


ind around the most under cover 


lavout both 


buildings are fire resistant 


safe 
strong and 


it 
confined the building 


more, with prefabricated steel buildings 


ARMCO STEEL CORPORATION 


MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM COAST TO COAST 
THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


for comfort...and profit 


can improve his changing 
his lavout his needs change. can 
enlarge relocate these buildings with 


regular farm labor, using tools 


the fabrication buildings. steel has special 
zinc coating that flake peel 
the buildings are 


when the panels are formed 


and hold paint 


the address below for the names 
manufacturers steel farm buildings. 
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The Best Buys 
HYATTS Built 


ARS complete bearing satis- 
faction has taught designers 
farm machinery and equipment that 
they can rely completely upon de- 
pendable Hyatt Roller Bearings. 

With Hyatts built farm ma- 
chinery operates easier, faster and 
more economically, 
the life the equipment. 

Leading manufacturers build 
Hyatts into tractors—combines— 
—spray-pumps and other farm ma- 


chinery. These leaders farm 
machinery know that Hyatt has been 


STRAIGHT CYLINDRICAL 
ROLLER BEARING 


making better bearings 
years, and they want their customers 
have the best. 

The best buys farm machinery 
have Hyatts built in. Hyatt Bearings 
Division, General Motors Corpo- 
ration, Harrison, New Jersey. 
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that Science can 


It speeds across a universe to pilerce the darkest 
clouds dispel the deepest shadows 


of Despair. 


penetrates Oppression’s thickest 


Misfortune’s deep and dusky 


dungeons with its 


its warmth rekindles smoldering coals 


lends new spark dying fires 


ot Hope. 


Broadbeamed, lights the earth from sea 
finally tinds the minds 


and hearts men. 


True, Scrence can't explain I... Saving all the stars 


are sparkle charted pinpoint. 


But all who've seen its its 


truly the self-same star 


the Magi saw...visible still Christmas time... 


through telescope called Faith. 


JOHN DEERE 


Moline, Illinois 


sou’ PEER, 


Quality Farm Equipment Since 1837 


Copyright 1982 Deere & Co 


Pa 
2 
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The Stuff Which 


Champions are 


Made... 


countless heavy 

duty assignments you 

find them—on farms, 
construction projects, road 
jobs: machines that are 
performing dependably 
and efficiently with 
CLARK designed 


transmission-axle units. 


Here, indeed, the 

stuff which champions 
are made—simple designs 
developed out CLARK’s 
unique experience the field transmitting motive 
power; and rugged, too! 


number leading manufacturers agricultural and 
industrial equipment have used CLARK Engineering 
designing new machines redesigning old ones. This can 
said: The results have been uniformly good. 


PRODUCTS OF CLARK — TRANSMISSIONS « AXLES + AXLE HOUSINGS «+ TRACTOR DRIVE 
UNITS * FORK TRUCKS AND TRACTORS * POWERED HAND TRUCKS + GEARS AND 
FORGINGS « ELECTRIC STEEL CASTINGS 


This pocket size book 


CLARK EQUIPMENT COMPANY BUCHANAN, MICHIGAN 
Products. You are Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
to send for it. 
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BULK FEED DELIVERY 


G.L.F. depends flexible shafting 


for speedy grain delivery! 


“Since installing STOW flexible shafting 
our bulk teed delivery units, have 
lost time due breakdowns and 
have had maintenance problems 
over five months 
says Mr. Joseph Collins, manager, 
Broome 


replaces universal series which 
would not stand under the rugged 
conditions which subject during 


deliveries Primary cause the 


FIRST 


failure, according Mr. Collins, was the 
steep angles through which the universal 
joints had operate. Prior the instal- 
lation STOW flexible shafting, 


Broome grain delivery units 


which involved three four-hour delays 
and upped delivery costs. 

This another excellent example 
proving the efficiency, the pracucability 
consult with STOW engineers your 
next power transmission problem 


BROOME G. LF. ELEV 


acd 


WRITE TODAY for your 
FREE Torque Calculator 
and Bulletin $25 contain- 
ing complete 
STOW flexible shafting. 
No obligation, of course. 


FLEXIBLE SHAFTING SINCE 1885 


STOW MANUFACTURING CO. SHEAR ST., BINGHAMTON, N.Y. 
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TERRACE 
FARM POND 
DAM 
Line Water Control Jobs 


40.26 drawbor hp 
11,250 tb 


72 drowbor hp. 


18.800 Ib 


109 drowbor hp. Hydraulic Torque Converter Drive 
175 net engine 41,000 


x 


@ Allis-Chaimers HD-15 ‘dozing out on 1,800-yd farm pond in Coldwell County, Missours On 


completion, pond will hold wote 


1 to @ depth of 10 feet 


contour furrow will hold raindrop, ing. Wide choice bulldozers plus full, 
terrace will check rivulet, and farm pond modern line other Allied equipment 
will stop gulley. Down stream, large dams match every Allis-Chalmers tractor the 
complete the job. job hand 

All along the line, effective water control Write for free catalogs describing the 
depends moving the newest, finest tractor line earth, get 
surface. Whatever the size the job, the full story from any Allis-Chalmers in- 


there new Allis-Chalmers crawler tractor dustrial tractor dealer. 


handle it. 


Every tractor the A-C line designed 
completely new from the ground up. Each 
sets new standards its class for perform- 
ance, strength, ease operation and servic- 


@ Building terraces, clearing 


. MILWAUKEE 


fond, any soil conservotion work is 
quickly hondied by the new Allis-Chaimers 


Mode! HD-9 clears land in Missouri 
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tractors 


Here the 
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INSTITUTE 


FARM 


P. O. Box No. 1800 


REYNOL 


Lowswille 1, Kentucky 


PRESENTS NEW 


REYNOLDS FARM INSTITU 
HORIZONS" 


COLOR MOTION PICTURE...' 


Adding, visual education other media farm 
information, Reynolds Farm Institute proud make 
available for scheduled group showings mm. color 
"Bright Horizons" 


motion picture entitled 
the 


reat 


pictures 
agriculture and the bright horizons 
the gleam aluminum seen 
lop into more 


This film scope and 


most occupation man. 


advances made 
horizons whe 


increasingly. farm buildings deve 


efficient farm tools. 


ahead 


brought out 
ids greater 


aluminum 


among, the many 
Greater 


Here the advantag, 
perspective, 


lower cost. 
heat reflectivity 
summer, warmer 


practical 


true 


farm 


through aluminum's 


poultry and livestoc 
winter. Lower cost through the 


and maintenance, 


cooler 


elimination with 

rustproof aluminum. 

County teachers and other agricultural 


leaders who wish 
ted write the above address. 


Horizons" are 


REYNOLDS FARM INSTITUTE 


at 
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MECHANICS 


> H 


Used the TOUGH JOBS 


Are 


Designers with JOINT and moisture cannot enter. 
have learned rely MECH- you havea tough joint problem, 
ANICS. Where joints must run make use MECHANICS engi- 


where there are severe shock 


loads—where wide angles and 


MECHANICS 
ong slip are common—and where 

dirt and/or moisture are continually 

Bearing UNIVERSAL JOINTS Borg-Warner 


2046 Harrison Ave. 
Rockford, 


are the accepted solution. Lubri- 


cation tightly sealed that 


MECHAN 
Bearing 
UNIVERSAL 


FOR ROAD 


FOR TRENCH DIGGERS 


FOR EARTH LOADERS 
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Company, utilizes the many design, sales, and 


advantages Morse Power Transmission Products its fine 


line of farm machinery. 


Forage Harvester. 


> ‘ 


Above: economical, 


Here’s how you gain when you 
choose Morse Power Transmission Products 


Your from the 
design and planning stage final field 
benefits in endless ways from Morse 


Power Products. 


what gains you make when 


Morse 


See 


You design advantages. You 
reduce bulk, save space. 


You reinforce Vvour claims of eco- 
nomical, machinery 
You provide power 
transmission products designed 
and built reduce the 


and cost downtime your 
customers, 

your 


stay 


You add valid sales points for your 
dealers to work with. 


Whether your requirements for 
extra-lite Morse Roller Chains. eco- 
Morse Double-Piteh Roller 
precision-cut Morse Sprockets. 
versatile Morse Morflex Couplings. 
write today. We'll glad furnish 
details for any application you have 
mind. 


al 


PT; Morse means Power Transmission 


MORSE CHAIN COMPANY 


Dept. 404 


7601 Central Ave. 


Detroit 10, Michigan 


These and other manufacturers of hundreds 
of thousands of fine farm machines use Morse 
Power Transmission Products 


Allis-Chaimers Manufactur 
J. 1 Case Company 
Cockshutt Farm Equipr 
Deere & Company 
International Harvester Company 
Massey Harris Company 

Massey Harris Company. Limited 
Minneapolis-Moline Company 
New Holland Machine Company 
The Oliver Corporation 


ng Company 


Limited 


MORSE 


MECHANICAL 
POWER 
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EDITORIAL 


Manpower Policy 

EFENSE Manpower Policy No. was published early 
September the Office Defense 
brief, calls for all governmental and private 
agencies, organizations, and individuals recognizing 
existing and prospective continuing shortage and 
engineering personnel, (2) making most etfective use such 
trained personnel considering individual 
ties, the needs of defense agencies, and needs for a strong 
supporting civilian economy, and (3) encouraging increased 
numbers young people with appropriate aptitudes train 
for professional, and professional 


It 1s interesting to note that this pronouncement recognizes 
applying the over-all shortage and use tech 
nical personnel, most of the conditions and principles brought 
to its attention last spring as applicable to the most ettective 
use of agricultural engineers. They were embodied in a sun 
mary of a prepared statement entitled “Potential Contributions 
Defense the Agricultural Engineering Protes 
sion This statement was drafted by the ASAE Committee 
on Defense Activities, approved by the Council of the Society 
and presented the ODM. Similar representations were 
doubtedly made to the ODM by other professional groups 

The policy statement further recommends specitic measures 
to be taken by various interested groups to alleviate the short 
age technical manpower. The recon 
mended for action by professional associations of scientists 
and engineers concern (1) recruiting additional stu 


studying professional requirements, resources, and employ 
ment conditions, and Cooperating with educational institu 
tions concerning possible improvements curriculums, teach 
ing methods, and utilization teaching The ASAT 
and various of its Committees have given or are giving atten 
tion all three these matters. careful check might 
made, however, see whether there anything further the 
Society could along these lines 


The Increasing Use Engineers 
TABULATION engineers per 100,000 workers 
dustry shows consistent increase trom 344 

1550 in 1950 

way comparison, approximate figures indicate that 
there are currently about agricultural engineers available 
per 100,000 workers the industry agriculture 

the rate use engineers current other industries, 
agriculture the United States would require the services 
agricultural engineers, rather than the 4,000 now has, 
and the crop acreage per agricultural engineer would about 
1,500, rather than 85,000 present 

The full signiticance these not apparent this 
writing. They are presented matter for thought and for 
such tentative conclusions only may contribute further 
understanding the engineering service which agriculture can 
use advantage 

might appear the surface that agriculture either far 
behind other industries utilizing engineers, that agricul- 
ture uses them far more than some other indus- 
tries. Both may partially true 

There are factors contributing somewhat lower 
quirement for engineers in agriculture than in some other 
industries. For example, the basic design agricultural prod 
ucts has been provided nature; 
biologists handle major part agri 
development 
improvement work; and much agri- 
culture’s output passed along 
processing industries for the handling 
putting the products condition for 
use the ultimate consumer 


Index Vol. 


The page and index Vol. 
AGRICULTURAL ENGINEERING will mailed 


Further, the quantity production more less standard 
ized types of farm equipment; centralized and cooperative 
research, and extension work by both industmal and public 
service agencies have contributed to the over-all ettectiveness 
agricultural engineers 


the other hand, some engineering prob 
lems are greater than commonly encountered in other indus 
tries. Its productivity influenced well-known wide range 
of physical variables in the weather and soil environment, and 
the physical properties and responses biological materials 
Increasing scientific knowledge points toward the 
dealing with tremendous tonnages and energy 
requirements with increasing precision and closer tolerances in 
time, mass, weight, volume, pressure, dimension, temperature, 
proportion and biochemical action. Engineering the world’s 
sic food production involves engineering the physical environ 
ment and treatment the microscopic productive living cell 

Agriculture does call for increase engineers propor 
tion its strength workers, for the further 
improvement living and production facilities, and for 
increased € ency im the selection, organization, and applica 
tion of those facilities. It calls for the further engineering of 
productivity and all related human activity prac 
ticed More agricultural engineers per 100,000 
agricultural workers mean more and better and lower cost 


food for all, as well as better living ard increased satisfactions 
tor farmers 


for Crops 
to a recent preliminary report, some anti- 


the productivity farm crops well livestock. one test 
the dry-weight yield corn reported have been doubled 
Whether the check plot was 40-bushel corn 100-bushel corn 
was not Stated 

The use livestock feeds has thus far proven 
of some interest to agricultural engineers in connection with 
farm storage, mixing, and feeding practices and equip 

ent. Resulting increased productivity may have influenced 
livestock handling equipment requirements some degree 
Antibiotics tor crops might prove considerably greater sig 
agricultural engineers. 

One experimental use one ounce terramycin 
and penicillin 7000 gallons water suggests proportion 
ing, mixing, and application problem solved develop 
ing the application farm crops. The irriga- 


tion water might prove further shot-in-the-arm the prac 


irrigation. For application times and places where 
would not practicable, the antibiotics might pos 
mixed with commercial fertilizer, along with trace 
elements, with seed-treating chemicals. They might even 
sprayed dusted, carried into the soil rain 


Whatever the method and equipment application, sig- 
nificantly higher crop yields might considerably alter the design 
requirements for planting, pest-control, har 
vesting and handling equipment. The whole economy agri 
culture might changed considerably land classification, 
farm land values, economic sizes production units and 
production equipment, relative importance various crops, 
structural requirements, uses electric power, grading 
products, and processing conserve possible new added 
values crops. Considering the rapid 
adoption antibiotics increase the 
seems certain there will early 
tation whatever potential they may 
have for improving production 


with copies the January, issue This use will add new and interesting 
ASAE members and other regular subscribers. the considerations enter 


ing into agricultural engineering 
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4 
” 
4} 
& 
? 
| 


VALVES— 
EATONITE-FACED 


Eaton Parts Build Performance 
and Stamina into 
Modern Farm Machinery 


trucks, tractors, combines, pumps, power 
plants, and countless other important units 
used today’s mechanized farms, Eaton 
products are contributing efficiency, de- 
pendability, and long life. 

Through close cooperation with engine, 
vehicle, and implement manufacturers, Eaton 
research and engineering have been privi- 
leged make many 
tions the improvement essential farm 
equipment. 

Eaton engineers will welcome oppor- 
tunity work with you the application 
Eaton valves, Zero-Lash hydraulic valve 
lifters, valve seat inserts, tappets, other 


Eaton products, engines and equipment. 


MANUFACTURING 
AND SAGINAW DIVISIONS 


9771 FRENCH RD. 13, MICHIGAN 
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New Horizons Farm Machinery Development 
Anderson 


MreMBER ASAF 
VERYONE our United States has interest production can come application 
tart nachinery developments because our farm ma technol to increase Crop and livestock yields per acre 
chines contribute so greatly to making ours the best ted Wider application of technology to increase crop and live 
and best clothed nation on earth. It 1s inevitable that the future stock yields’ includes more applications of power, increased 


will bring many new and exciting developments in tarn use of fertilizers, better seed, better pest control, conservation 
machinery maintain this standard. This will occur water and the use drainage and 
our nation operates on the capitalistic system of Competitive better tarmung practices in general. These are all problems tor 
free system which more than any other requires the engineer 


engineers. this system ust continually 


Improve his prod cts and develop new ones in order to grow 


each Another problem for the engineer the anticipated 


crease in farm laber in the next quarter century which 1s also 


and maintain position described the report 


These tacts are ur portant An increase of 40 per cent 


they should be repeated frequently, and they present the in total agricultural production will call tor a greater than 1 
greatest challenge to engineers per cent increase in production per agricultural worker. Be 
To achieve the continuously advancing goals of improved — tween 1959 and 1949 the number of persons employed in agri 
and new machines will require increasing man-hours of engi culture dropped nearly 10 per cent, to 10,756,000 in the latter 
For example, 80,000 man-hours engineering 1950 alone, 400,000 people lett the farms. 
required to develop a successful tractor in 1925; in 1950 the drop of at least 10 per cent in the next years appears likely 


counterpart This same trend 


required 800,000) man-hours The current productivity of tarms may provide a basis tor 


applies also other farm machines such combines changes the next years 

balers These tacts are important for at least two reasons In 1950, according to the U.S. Census. there were $.4 mil 
First, new machinery developments not 


farms in the United States. The same census reveals that 
They are the product engineering that sometimes 


staggeringly expensive. Second, the farm machinery 
future requirements for engineers may be phenor enal 

When we think of new 
opment, it 


60 per cent of the farms produced 90 per cent of 
the value of products sold; 

horizons in farm n 

should 

farmer. 

produce the food and required tor 


achinery devel 
first 


25 per cent of the farms produced 80 per cent of p 

the value of products sold 
seems to me that we he value of pr cts sold, 
problems of the user the 


His prot 


growing pop 


consider the 
starts with the soul 0 per cent of the farms produced 6¢ er 


the value of products sold; 


ilation, (2) to make a reasonable profit, (4) to 


10 per cent of the farms produced 50 per cent of 
improve or maintain the productivity of the soil, and (4) to do 


the value of products sold 


the job with less and less labor 

Resources tor Freedon 
dent's Materials Policy 
sets forth the problem in 
this way The demand for farm 
products, including those required 
as raw materials by industry, 1s 
expected rise steadily over the 
next 25 vears. Within the Com 


assun ptions, in 


Commis 
sion, 


mission's basic 
cluding doubling the gross 


national product 1975, 


the recent report the Presi 


This pinpoints the major problem of eq 


pment needs to 
4.4 million farms 


the per cent that produced per cent 
For these 


changes in the size of the 


of the value of product 
farms, 

Various operations appear likely 
because of economic influences. In 
order for echanization to be 
profitable, the 
for each type of 
achieved unless the 


optimum acreage 
farm must be 
tarmer either 
has excess and unused capacity, or 


he must rely 


upon exchange of 


crease per cent the work custom services. These 
mand for all products the land alternatives are not attractive 
farmers because farm operations 
This per cent figure derived are not flexible 


from estimates that a 1975 popu- 
lation 193 million (28 per cent 
larger than that 1950) will re- 
quire production per cent 
more food, on a constant-value 
basis, and production per 
cent more non-foods.” The same 


standpoint 

These 
provide rough guide for the 
gineers who will responsible for 
developing the needed equipment 


often reterred to as the “machine 


= 


report suggests that “most the 

desired per cent increase 

want to suggest just a few ideas 
An address betore the meeting of the that engineers should consider 

American: Society Agricultural Make objective analysis 
neers held in conjunction with the Cen 


tennial of Engine Convocation at 


Chicag Seg 


ANDERSON, man 


what farmers actually do; for ex 


ample, apply industrial time-and 


TI KW s John Deere two-row, self-propelled cotton picker ts tyy motion-study principles 

ea 

the machines developed agricultural engineers Appraise opinions obtained 
nt strv t } lid 

Deere and ¢ pr what hand labor once did visits to farms in terms of 


, 
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the tarmers compression pressures (16 tor diesels compared 
ippropriate ethods of  scientitry 1 give little basis for economues. There are economy possi 
: tlities, however, in the various accessories, including the start 
wave to solve ing means and the injection equipment both pumps and 
eenetioent staGonk ake nozzles. The gasoline engine will be potentially more costly as 
. Compression pressures are increased 
sales people as amber lights in de It there is a change in the basic configuration of present 
r own machines and the effective tractors, it may be in the direction of a compromise of the 
present low-center-of-gravity tour-wheel general purpose trac 
cnnkneel tor and the tricycle tractor with slightly higher center of grav- 
iad ity and with greater implement and cle It, on the 
to future generations ther hand, we have an entirely 1 ipproach, it will be 
because ways are found to accomplish many jobs better at 
4 i reasonable cost, rather than simply to produce a strange inno 
iper will deal with types ot machines vation which caters to but a part of the total requirements. In 
not pretend prophet the case the large standard-tread wheel tractors that are 
known into the unknown Many ised to pull large drawn machines and which compete with 
ter century will change the direction — the lower size range of track-type tractors, we will eventually 
fain the light of present conditions reach a traction limitation that may be answered by using 
drivewheels in tandem: with transmission steering instead of 
the customary front wheels 
nd werght ission, Comparable in function to that now used in almost all 
» there has been a trend to tractors self-propelled combines, 1s in my opinion more valuable than a 
torque converter which has many limitations the farm tractor 
ced were under $0 bhp and Il per Much progress has been made in the development of a 
er, in 1950 69 per cent were under wo on attaching means tor integral implements as a part of 
nt were larger There will be a con the tractor, but more remains to be done. Some of these im 
ecause the tarmer can ike the most provements include easier attachment, elimination of the inter 
shifting between tractor hitch parts and the various ple 
ter working speeds and higher crop ent components, and better gaging properties, particularly 
the need tor greater power when working in soils of varying density and over irregular 
power replaces the integral implements increase width, length 
inmy the next 25 years ws a matter of ind weight, the problems becor € ore complex 
tractors will power range Improved operator satety, mount 
nt such as aircratt, and because of the ing, operating and dismounting are attainable in a greater 
appears that will than ever betore, and the will demand and 
te a while. There bas been a great 
at cit e willing to pay a fam price tor these improvements it or as 
ved, particularly when using iserlinne Tractor s will ve a place even though their use 
es. It also appears that engine speeds duces interference with integral implements. In 1€ 
engine which is well known for its ireas the tractor cab may require air conditioning because ot 
nae tf speeds can be t re ett extreme heat and cold 
idditives which rmmprove the mnition Fr the standpoint of convenience 1 ich progress will be 
liesels are 00 to more made in iu proving the arrangement and operation of the con 
es of the same power They can trols which wall continue to multiply in number because of the 
the future through design changes increasing functions the tractor wall pertort Consider, tor 
es that bee ¢€ possible thr h example, only three instances where hydraulic steering on the 
tral lity and strength in the cylin tractor would be particularly helpful: In the operation of a 
eat s. to withstand the higher tront-end loader, when making 180-degree turns at the end of 


4 


tatis t the present staxe ot development of power-operated equi to meet the demands 


Deere selt-propelled combine svmb« es the modern trend, handles larger 
tiller helps meet the demand of bigger 


x 
with less man labor 


Use the recently 
farmers pr h 
Use the report 
tecting the weaknesses 
Can ler the cor 
ir: yor characte 
‘ es horsepower, spec 
Por a er of ye 
tinuation of this trend 
will alse crease 
Whether was turbi 
es in far tractors 
at ] ed tor etforency at 
/ te t cle ent 
| 
tha isoline € aa 
with less man power, speeds vest, and reduces 
t keer mact s, all armed at the end result of more teed and tood 
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the held with t r-row cultivator or similar 
when operatur ver loosely tilled land. W r 
Should me cost re than the cr is willing to i\ 

We can assume that the tarmer will not object to these 
mnovation As a matter of fact, he 1s expecting them. In the 
fall of 1945, T talked with a middle-aged “dirt” farmer who 


had st completed a hard days work in the teld with his 
tractor. Int set v general inquiry, he suggested power 
improvement tractors. Remember this was 
i time betore car 1 tacturers ottered this tte is 
equipme 
2 SPELE-PROPELL ED FQUIPMENI 
A selt-s ild be described or detined as 


any machine source of power and eans of 
propulsion. Actually a tractor with integral implements 1s one 
torm of self-propelled vehicle. However, the selt-propelled 
machines, as we have come to know them, are composed of a 


basic implement with a propulsion 


The 


such as no 


neans inherent ad 


vantages of selt-propelled machines obility in the 


field or tor 


transport, saving of labor, crop-saving features 

and convemence of operation have tirmly established this 

type of tarm equipment. It promises to « € as single of 
multiple purpose 

combine which harvests a ultitude ot grain an 1 seed Crops 1s 


the best known example of the single-purpose type. It wall be 


continued and turther developed so long as a substantial n 
ers have no other requirement tor harvesting 
It designed tor a single use, a machine requires a 
f promise with respect to performance and cost 
amination of todays self-propelled combine reveals 


mne and the propulsion means are dé con 
sidered as accessories to the combine proper, an approach by 
which the engineer makes the best combine possible and selects 


and locates the so-called accessornes so as to Cause a minimum 
ot interference 


Perhaps the greatest improvements the future will 
reduction in the weight, size and cost of the power and pro 
pulsion units. One intriguing prospect is the use of a gas 


what we know 
ild be possible to obtain a unit of suth 
iding the necessary speed-re 


1 of the conventional engine. Fron 


s it wot 


cient power, inc 


luction gearing, 


-) per cent as n 


weighing of uch, and 


occupying less than 
halt the space the conventional piston engine. The big 


questions are orginal cost, cost of operation, and reliability 
tor this type service 

Malispurt pe of Equipment, The multipurpose ma 
chine 1s new and there is only one important Commercial prod 


uct available this category. combine and/or 
corn harvester. Other basic machines such as the automatic 


beet har 
eventually be provided for use on a multipurpose, 
self propelled chassis 


hay baler, forage harvester, cotton harvester and 


vester may 
Obviously enormous 
propelled chassis that will properly satisfy the important 
hile 
ap 


good many years, the potential reward 


ount of en 
work 
quirements of such a variety of machines as those cited 
this may take a 


pears attractive 


5 TILLAGE FQUIPMENT 


approaching the problem producing more tood 
less labor, all implements designed make 


This 


upment will match the increased power 


optimum use incorporated the tractor 


means that tullage eq 


in the tractor. Mere increases in sizes of such equipment as 


plows will not the complete answer. The big job will 


well 


aware of the 


accommodate greater speed. I an many 
problems this raises and realize that some operating 
will hinder the attainment of this end 
to keep trom 
have ditterent shapes, striking obstructions at greater speeds 


will impose stresses on shares and other plow components in a 


For order 
pitching the soil too tar, plow moldboards will 


measure that cannot be tolerated without adequate safety trip 


echanisms, etc. In the case « 
sure crease generally 
this pr € ay be solved by 
ards that require lit itte {cant 
Other tillage imy ents such as teld cult 
perated at higher speeds, and the teeth or 
proved or entirely redesigned to a new 
adaptability. S e of the limiting factors on higher speeds 


aft increases out of propor 


to support higher yieldin Crops row crops may 


require special processing of the soil in marrow bands adjacent 


to the seed to assure close contact of the soil particles with the 
seed tor better ve ination ence and early growth. Such 
in operation could permut the soil between the rows 


in a coarser condition tor absorption and retention of 


the raintall which in turn would reduce soil erosion 
It ts entirely possible that proper soil tilth may be 
plished wit! 


accu 


intcal many Obviously there 


emphasis on current practices that attect soul 


less mech lation 


will be increased 
tilth such as crop rotation, seeding of 


legumes plowing under 


crop residues ar green cover Crops, and a 


nure and other coarse atertals. Closely re 

approach of | conditioners whose ettectiveness 

venerally proven nor whose costs will be 

production techniques are thoroughly explor 

tavorable soil structure, the dratt of tillape 

decreased, scouring problems can be red 

granulation of the soil with present equipment will be possible 


PLANTING FQOUIPMENT 


For many crops it seems detinitely established that there 1s 


an optimum number of plants per acre for maximum produc 
| 


tion on certain souls and with certain treatment. In an attempt 
to obtain the optimum stands per acre, equipment and planting 
methods are being improved 


and 
rhe acing may 


Placing the seed in the soil accu 


rately as t depth 
hig 

| 
cultivath 


per 


justity the expense of 
inating and better vraded seed. 


ner 


particularly by the use 
ig of Crops in many 


ethods 


areas where they must now be 


more slowly checkrowed to permit weed control 


Experience has proven that in a given area and with specitic 


crops there 1s one so-called best time 
humid areas the often 
planting tor only short periods of time 
to plant the crop quickly which accounts tor the popularity of 
four-row 


accurately 


for planting. In the 


soil 1s suitable preparation and 


iS it iS imiportant 


planters and the capability of all planters to operate 


at high speeds. Obviously the seed and fertilizer 


hoppers must have ample capacity 


With widespread interest in improved forage crops 


ich progress will be made 


pastures, can expected that 


in equipment for seeding these crops. Progress in pasture and 


ind improvement during the tew vears has indi 
cated that with proper brush and tree-clearing equipment and 


tec hnig and 


range I ast 


with the use of advanced planting and tertiliz 


ing methods, many millions of acres of waste land can be 


brought into production 


For many years there has been evidence that certain seeds 


may be treated betore planting so as to facilitate accurate 
planting and early germination growth. This treatment 
includes the coating of individual seeds to form pellets of 


uniform size or the placing of seeds, fertilizers, and insecticides 
It as 
will atfect the design 


in tapes which disintegrate after being placed in the soil 
apparent that such practices, if expanded 
of planting equipment 


The inevitable increases costs improving planting 
equipment and 


nethods can be justified in part by decreases in 
the thinning or replanting necessary to obtain. satisfactory 


yields. Thousands of acres of cotton are now being 


fully planted to a stand with delinted seed in areas where such 
practice was considered impossible. The high labor 
cost of thinning or chopping has forced this development 


Success 


AS. 
: 
tion to the work accomplished, madequate mding comfort, of 
ee Satety of the tractor operator 
I 
as Another important intluence on tillage equipment in the 
next years may the demand improvement soil 
+ 
| 
turbine in lie ot chemicals, may 
of gas turbine 
$$ 
¢ 
an 


ctl NG FQUIPMENT 

ee possible that fe precise cultivation of some 

partic ifly some of the truck crops, can be justified 

itt ' his direction ca ¢ seen in the use of power 

working parts that perate cl to the plants One 

whine of this type utilizes a photoelectric cell for auto 

th t t sugar beets and lettuce according to the size 

product desired It has been claimed that this implement 

be used tor in-the-row ation regardless of the 

This particular machine merely 

ficate the possibilities in precision tarming which may be 

ed if and when the value of the operation can justity 

precision Cultivating for control of weeds and prasses 


been one of the greatest tune and labor-consuming 
In the corn belt 


ossible by use of flat sweeps and the 


reduction of Crops taster 


tary hoe attachment have permutted the operator to keep 
us crops Clean of weeds and stull have time to give to his small 
rain and bay crops which have often interfered with corn 


tivation int 


Even though chemical control of weeds was employed on 


it the past two years, this process 
has shown enou 


cher 


lhhon acres during ach « 


atsantancy. It 


ph success to indicate 
littes as the 


at possibs cals, the application equipment 

ind the techniques may judge from the devel 

ent luring the past few years, these improvements can 

spected reasonably soon. Chenucals wall be better proven 

equipment will be available tor more accurate placement 
dosaye 

Ine ot the most promising teatures of chemical weed con 

is the selective Characterstics of varnous materials and the 

successtully controlling grasses and weeds 

row til the plants can compete successfully with then 


PERTILIZER FQUIPMENT 


Closely related to equipment tor tillage, planting and cults 


on are the tools used tor applying chemical fertilizers 


erman tarmers used short tons of fertilizer in 
| 1 38 per cent mcrease as compared to 1950. Accord 
to the Natronal Pertilizer Association, this was the thir 
th consecutive year in which the use of commercial terts 
r has mucreased substantial part of the per cent 
ured mcrease in toed production during the next 25 years 


pected t ‘ tr greater use of chemucal tertilizers 
The pr facing the whinery industry ts to anticipate 
cation equipment. The tertilizing iternals will undoubt 
be changed somewhat in physical properties. reason 
e€ to ass e that research by the chemical industry wall lead 
ore unttor ind more stable solid tertulizer materials. The 
t anhydrous a mia and of fertilizer solutions wal 
ba req creas juantities of specialized applica 
equi} ent 
tert t i elds, uniform distributier 
es increasingly important A overdose may pro 
co an excessive Chemical Concentration in the plant root zone 
chow vtertere with nor il growth Improved metering 
chantisms and iarger hoppers are two teatures whi 
tam to be emphasized tuture tertlizer equipment 
t Provision tor easy and thorough cleaning of the ap 
cation equipment is 4 st tor satistactory service 
INSHC AND DISEASE CONTROL 
( at advances have r ide in the battle with the 
sts t there se rese thing to that it 
l ever be « pletely w It as ditheult to mame a crop 
hich is not attacked by s e insect or disease which must be 
batted. It iv be a tree cr vineyard, truck crop or teld 
p. the ire This means that continuous 
provement im methods and equipment tor economical con 
lot msects and diseases is a istt agricultural production 


Bros the Work w bemg done, it seems quite 
wsible that the t eclectrwally charged materials may 
ASSISt In thi controls ettective. Preliminary tests at 


duated that chemical dusts 


AGRICULTURAL ENGINEERING f 


ay be electrically 
of plant tolage 


charged to give a more effective Coverage 
The application of liquid sprays for insect and disease con 
trol, even when ettective, always has been a laborious and slow 
The trend toward the use large volumes air 
high velocities tor applying chemicals crops per 
its effective application with low labor 
forecast that the near tuture 

ot pesticides which may be 
centrations with great covering Capacity 


will see further 
applied at high con 


seems Sate to 


development 


S HARVESTING FOL TPMENT 
Potential increased 


the 


ise of artittcial drying with and with 
tion of heat appears to be one of the most 
important factors that can change harvesting practices. During 
the past years there has been almost complete switch 
trom the binder-thresher method the 


of rice 


out 


intre 


combine 
This was made possible the use artiticial drying 
will have advantages tor 

economically teasible 
the 


which other crops as soon as it 1s 
case of 


there 


hay harvesting under untavorable climatic 
are alternate methods ot dealing with the 
curing problem without the use of artifical drying. As an 
example, forage harvester and 
osture content 1s at the maximum 


conditions, 

| hay can be processed with a 
lown into a silo when the n 
ot about 80 per cent. An interesting new development is the 
hay crusher which is used at the time of mowing to split the 
stems and substantially reduce the normal curing period 
Artiticial drying of hay seems to be an adjunct to natural 
curing whereby the moisture is reduced from a range of 25 to 
per cent down approximately per cent. Where such 
practice employed, the design hay machinery should 
include provision for a longer cut for the torage harvester and 
means to produce less dense but durable bales from the auto 
Atic baler 


Harvesting small grains, other than rice, has recently made 


exponents ot such equipment claim elin ination of windrowing 
4 


and increased daily output because of being able to operate 


when the grain is damp. How tar artincial drying will expand 
is dependent upon its economic advantages. It should be kept 
in mind that the cost per acre for windrowing grain 1s low 
and the daily capacity with a large machine is over one hun 
dred acres 


Artincial drying of corn introduces some interesting poten 
tials. In the principal corn-growing areas, harvesting normally 
occurs during period the year when drying conditions are 
tten adverse, and the may be soft or immature. This 
condition persists in spite of the use of early maturing hybrids 
Early harvesting with artificial drying can reduce both ear and 
shelled corn losses 


crop 


drying can and being 
applied to ear corn, the benetits from treating shelled corn 
ippear to be greater. By artificial drying it 1s 
possible to combine the picking and shelling into one operation 


even 


using 


tar greater degree. Use this latter method saves labor, 
leaves the cobs the and reduces the amount and cost 
storage Capacity Because the importance the 
comm crop which ranks first in harvested acreage it can be 


expected that there will be mayor 


developments corn 
harvesting equipment. Perhaps the current combination picker 
sheller y be only the torerunner of what is to come 


For 


obacco at 


years artificial drying has been used in the curing of 
sweet potatoes The 
with windrowing, has n 


t 


ise of this drying process, 
together 


possible held harvesting 
Experience with combines 
gaining momentum and further im 


of peanuts by the combine method 
in handling peanuts ts 
provements appear likely 

The tor all harvesting machines will 
continue because of the need tor replacing hand labor that ts 
costly, dificult to procure and 


search sorts of new 


believe 
e sufficiently critical over the 
certain crops, requiring great deal 


trequently unreliable 
that the labor situation can becon 
next 25 years to 
hand labor, decline popularity because their selling price 
In competition with other crops will becon 


World War Il there has been a nun 


nechantizing 


e prohibitive. Since 
ber of successful etforts in 


the harvesting of such crops as cotton, sugar 


il 
ew 
he past 
1s st 
a 
| ize 
| req 
ag te 
= 
“ 
| 
le. 
ms 
isto be kept at required levels 
| 
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beets, potatoes, castor beans and sweet corn. There every 
reason believe that these new harvesting machines will 
improved for better performance, greater durability and 
possibly lower cost 

The standard hay-making machines, power mowers, side 
delivery rakes, automatic balers, forage harvesters and con 
bination loader-stackers are, and will continue be, important 
items equipment the farm because hay the second 
largest terms acres harvested. New powe; mowers 
will have increased cutting capacity, probably through the use 
longer cutter bar and/or faster speed made pos 
sible through the use better balanced driving mechanism 
Side-delivery rakes with the new reel which han 
dles the hay more gently and permits raking speeds 
becomes There will great deal activity 
automatic baler developmen: with emphasis low-cost 
chines having good capacity. During the next years the 
harvester will improved and will attain increased 
acceptance because its versatility. There some note- 
worthy advancements the handling this chopped material, 
both from the forage wagon and into storage. new design 
elevator which can operated with less power 
(possibly electric motor) and which handles the crop 
more gently, may replace the blower when these considerations 
are important. The combination loader-stacker when mounted 
tractor meets with particular favor where 
practice stack the open. Improvements this machine 
will durability and easier methods attachment 
and control 


MISCFLLANEOUS EQUIPMENT 


The farm has long been famous place where many 
were done hand. Some were the “rainy type; 
others the time-consuming variety that must done 
quently not actually every day. These jobs, more than the 
held work, were responsible for the long working day common 
the farm until recent years. 

Let enumerate some these jobs and some 
equipment that being made available lighten them. The 
chores, including filling around farm build 
ings; road, ditch and terrace repairs; and construction farm 
ponds, are facilitated the use tractor-mounted scoops, 
blades and ditchers. Fencing less burdensome, thanks the 
tractor-operated posthole digger. Snow shoveling passe with 
tractor The handling materials such ferti- 
lizers, hay, seed, grain manure can accomplished with 
tractor-mounted loader, hoist, stacker, crane fork lift. Ele- 
vators, conveyors, blowers and spreaders are also included 
the equipment list. 

Providing water almost every point usage, including 
the farm home, can reality with modern electrically oper- 
ated pumps. Chopping ice the stock tank has passed 
favor the electric heater. the dairy cows and stor- 
ing the milk facilitated use modern milking machines 
and electric refrigeration. 

Many existing items equipment have not 
been mentioned because lack time, but even there are 
number burdensome chores yet mechanized. can 
expect improvements present machines such more trouble- 
tree operation and lower cost both which will encourage 
more widespread usage 


10 NEW MATERIALS AND PROCESSES 


The farm industry uses steel and cast iron the major 
items the manufacture implements. These will continue 
the major materials, but some inroads aluminum and 
plastics will made places where the corrosion resistance 
and weight aluminum are advantageous and the weight 
saving and wearing characteristics the plastics are important 
advantages. Both plastics and aluminum are costly today and 
increased use will helped lower cost. The expansion 
both these recent years should enhance the possi 
bility using these materials markets now foreign them 

Steel major item will probably continue hold its 
place. However, such items gearing, shafting, and bear- 


ings, the alloy steels now used will probably change. The 
loys now used steel will undoubtedly replaced large 
extent those having minute amounts boron, which 
parts equivalent ability for hardening. The use some 
the rare elements and light metals improve the toughness 
ot steel and the structure of cast iron will undoubtedly grow 
Induction hardening, selectively hardening the outside steel 
high-frequency electricity, will allow superior product 
made many cases. This use now and believed 
its will broaden. The hardening steel car 
burizing will many cases replaced carbonitriding, 
which process ammonia added well carbonrich gas 
This imparts exceptionally hard and the parts are 
relatively free from distortion. The use this process 
increase 

Greater attention will paid higher dimen 
accuracy and finish gray iron and malleable castings 
The process making castings sand instead 
the clay-bonded sands now used will find place because 
the improved accuracy and appearance. wider use high 
strength malleable iron will probably come because 
advantage saving weight and improving wear resistance 
Arc welding steel members will many cases replaced 
resistance welding. Improvement strength and cleanness 
design possible with this method 

Much progress has been made over the past ten years 
used finishing painting implements. There 
need for continued improvement and this will undoubtedly 
come about 

The major emphasis for the next years will 
ing saving initial cost the manufacturer but 
with an improvement to the user through increased attention 
manutacturing processes and This will enable the 
farmer purchase improved-quality product which will 
use less our scarce through the ingenuity the 
design and process engineer 


GENERAL 


One the over-all general improvements 
equipment will reduction down time. have repeatedly 
stressed the need for increased capacity because the short 
age of labor, the importance of timeliness for completing many 
operations and the matter handling higher yielding crops 
One the contributions that can made this end less 
frequent lubrication. have some favorable experience with 
prelubricated precision bearings but are just begin 
ning procure bearing this general type except that 
non-precision and far less costly. This latter bearing well 
suited for many jobs, particularly readily accessible for 
replacement. some instances, will higher quality 
than the bearing which replaces. Even with minimum 
service life, such bearing can excellent selection. 
panded use rubber bushings suspend oscillating compo 
nents found harvesting machine can expected 
this frequently results better service life 
elimination lubrication. Obviously such functional improve 
ments which further reduce stoppage from clogging difficult 
conditions (which can predominate more with higher yielding 
crops) will highly important factor reducing down time 

Many the new farm machines will reflect the contribu- 
tion the industrial designer. This small but effective group 
has proven ability assist engineers developing products 
that have better appearance, greater utility, and host other 
advantages. sure this cooperative work will continue 
accelerated rate 


CONCLUSION 


the next years can expect substantial increase 
population with correspondingly greater requirement for 
food and The labor torce the farm will continue its 
steady decline. Engineers will develop new and improved 
machines enable the American farmer meet these produc 
tion goals. Everyone participating this over-all will 
enjoy higher standard living proportion his 
bution. This will the product the activities the people 
who thoroughly believe and practice the American system 
free enterprise. 
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Current Research and Developments Farm Structures 


Walla 


ASAF 


GRICULTURAL en ering research, teaching and ex 
ter ire. ohelpir t tart i rey ition 
hie t it ( irs wre 1 fe 
e pr tha the | r years, as ta ers 
t e the | S for imcreasin produc 
t this rev t ire the 
it held ind cost of far 1a 
ral ele it new types of ipment ind need 
tor better qua ind i t rot tar products ind reduc 
t rot rape Losse 
There are n farms t re than mulhon tarmbhouses 
ind pert other buildings The investment in 
these | {1 1S re than $20 billu Farmers are con 
ruct nearl no new buthdings per year In 1949 
them expenditures tor new t tings provements and re 
urs e nearly $2 | 
The tarmbouse the st important far ling he 
cit it we the | e, the tar headquarters, and an 
ttant work center 
The barns 1 try | se { other livestock shelters are 
tact where ind torayes are transtormed int eat 
ind Ke Pat rs have spent ch ot 
{ en s because livestock chores have 
hee w, dirty work. Now that the chores are being mechan 
t fesigns are cl 
Storage dings are necessary to keep seed, teed, and 
e cash crops ti harvest til use or sale, which often 
es gradi wast ind packagin New ethods ot 
ind crap) cenditronin the buildings save time 
re a inger percentage ot the eld, and have other ad 
ipre New t es ot st ive will take full advantage of 
tl develoy ent 
‘ € people iy tl K that tar 
to farmers t the « er 
cre because these structures attect 
i t his t | The reas hea 
ios, tor example, is to assure a cle 
this it creas population and only limited 
t t new land available, are t untam our standard 
t the present farms st increase them production 
One w todo thes as the hotar buildings that wall umprove 
fat 's crea the percentage of vield har 
t sses of stored products, and improve the 
‘ t erting teeds in vestock products 
PC TIVES AND ORGANIZATION OF FARM Bt TLDING 
RESEARCH 
carch at (a Pt luction lec re ase crop ind am 
ses pt i and ce rs d costs 
t tar products eve 
reduce | lit costs; pre te a higher 
star lard t tar liva 


Oreanized rese 


Stations, and the 

rucated 1 
tie st ties 
t int’ Tndustr 
nomic studies by 
st es ot the t ‘ 


uch in this tield as carned on by the U.S 


the state agricultural experiment 
inutac ers of itertals, pretal 
and | equipment. In USDA, engi 
tar { re carried on by the Burea 


‘ 
Soils, and Agricultural Engineermy, eco 

Economics, and 
tsot tarm housing by the Bureau 


t Human Natmtion and Home Economics. Other USDA 


Ashby 


igencies Cooperate in some phases of these studies. At the 


State iultural experiment stations, the departments of agr- 
iltural ering, agricultural economics, and home eco 
nomics are most active Almost all research conducted by 
igricultural engineers involves Cooperation with scientists of 


other training. Much of this research involves cooperation with 


practical farmers 
Industry cooperation is largely through the state agricul 
tural experiment stations and colleges. It often takes the form 


of research graduate tellowshy s for study of problems involv 


ing a specitte material — wood, steel, plywood, aluminum, clay 
products, glass, etc. In other cases, buildings or equipment are 
t out 


broad studies, involving state and tederal research workers 


irnished to the experiment stations to assist in Carrying 


For example, comparison the loose-housing and stanchion 
methods housing dairy cattle, the measurement 
“rain pressures in burldings 


TYPES OF FARM BUILDING RESFARCH 


Let emphasize the organizational setup USDA 
search in this teld. No tarm problem is encompassed by one 
igency. Bringing together the interested scientists, enlisting 


the help of industry and of several states where there is a 
regional problem, setting up the project at a state agricultural 
experiment station, and trying out the new ideas with inter 


ested tarmers, all makes for a strong team. It is a good way 


and also a mecessary way, tor Congress expects that most of 


the research tunds be spent away trom Washington. It has 


some drawbacks. When tore 


hers, are in Beltsville, we have little to show them of 


1 visitors, Who come in increas 
ing mut 
our actual operations, and sometimes it seems that all our 
engineers are away trom the oftice on tleld work 

Current engineering research recognizes many problems 
The USDA and the state agricultural colleges receive fr 


farmers thousands of requests each year tor plans of the most 


ethaient types of buildings and tor information on heating, 


ventilation, water supply and waste disposal, water 


ing, and other equipment, details of construction, and many 
other subjects 


There are a dozen or more types of livestock enterprises 


and an even larger number of crops that require storage, each 


with some distinctive housing requirement. These requirements 


1 } 


ire moditied climate, availability building 


possible this 


materials, and market demands. It wall 
| lustrate the most 


report to describe only a tew projects that 1 


active helds of study 
RESFARCH FARM HOU SING 


You will not be surprised to hear that farm housing ts 
still below the standard of either urban or rural non-farm 


areas The 1950 Census shows that the percentage old 
nd dilapidated houses on farms was larger than in either 
irban or rural non-farm areas, and that farmhouses were 
particularly lacking in modern conveniences. For example, 55 
per cent of farmhouses did not have running water as com 
pared to 2 per cent of urban and 28 per cent of rural non-farm 
houses; 84 per cent did not have central heat, as compared to 


38 per cent without central heat in urban areas. Only 23 per 
cent of tarmhouses had flush toilet, bath, and hot running 
water, while 78 per cent of urban houses and 48 per cent of 
rural non-farm houses had these conveniences. Yet capable 
farm families expect higher standard living, including 
better housing. It is also important that qualified tenants and 
laborers have good housiag that they not leave the farm 

basis for broad program farmhouse 


\ 
An a E : = A research, the state agricultural experiment stations, with the 
cooperation of USDA, have made surveys to determine present 
A 
patterns farmhousing and household activities, and typical 
te tt 4 A‘ > t tar esa 
inventories Of household possessions, equipment and supplies 
t sing (BPISAL, ARA US Department ot Agr 
the four main geographical regions the United States 
*Numbers the appended reterences The surveys also determined the preferences farm people 
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for ty 


{asks, ane 


a 


needs, and the like. Th 
regional publications (4 

The results of these 
projects dealing with eq 
all design. Much etfort 
Dual use space 
proble: 

the USDA, are developing series plans for small 
ble houses, in the tirst stage of which the kitchen, living 


and bath torm a complete livit 


simular in concept 
larger than the city “ethciency apartment. Dining space 
ndry facilities are provided in the kitchen and a 


When completed the 


drooms A group of these 


tained sleeping space in the living roon 


houses will have tw or. three 


units, differing in arrangement and selection of materials, 1s 


being constructed at the 
Beltsville, Md 


Agricultural Research Center at 


Several unconventional types of Construction 


tried that appear to have possibilities of economy, includin 
(a) a reintorced concrete grade t 
that go below frost in place of a tull-depth foundat 


ination of sheathing and application of sheets of 1,-1nch 


s board directly to tace of studs spaced 24 inches 


on centers; (¢) use of trameless windows, (d/ use of sheath 
Ing spaced two teet on centers instead of tight sheathing 
Records are being kept of the time and material required to 
construct the various parts of each house, whether exper 
mental or conventional, and of erection procedures and ease of 
erection of various parts of the houses in order to arrive at a 
basis for comparison. Studies of comfort, convenience and 
adequacy ot the houses for family living wall be made by 


home CCOMOMUESES 


Sometimes we are asked why special farmhouse plans are 
needed. The answer is that a farmhouse works ditterently 
from a city house, and a farm fanuly cannot very well move 
into another house it the one it has does not meet its needs 
As already pointed out, the farmhouse ts part of the farm 
production plant. It 1s the headquarters or office of the tarr 
business as well as a home 


other tart 


It has a functional relation to the 
buildings which are a part of its business. The 
kitchen is the watchtower of the tarmstead. Most meals are 
eaten there, and the workroom for the processing farm 
products for sale as well as tor home use. Since there ts tratty 
between the house and the farmstead all day long, the house 
must be planned to accommodate this trathc without its 
passing through the kitchen work areas. All parts of the house 
should likewise be accessible from the principal entrance with 


out passing through other rooms. Good ho isekeeping 1s € 


possible by careful planning of these features. Finally, the tarm 
house p mi more nearly 
provide tor all the requirements 
of the farm family, which in 
an urban location would be 


is 


partially satistied outside the 


home 
LIVESTOCK 
HOL SING 
Structures of Some Sort are 
needed for production 
types of livestock. For cattle 
and sheep the southwestern 
ranyes, only fences, gates, and 
corrals to control the animals . 


may be needed. In the colder 
climates buildings must also 
provide protection from weath 
er and convenient and sanitary 
i 


arrangements anc equipment 


LABORATORY RESEARCH HOUSING REQUIREMENTS 


Cate. Since dairy products rank bigh both in farn 
value Jin labor requirements ($4.6 bi and 3.0 billion 
in-hours in 1949), buildings tor housing dairy cattle are 


research at the psychroenergety or climatic laboratory built in 
1946 at Columbia, M Thus labor 


itory Consists of two stables, 
each accommodating stx cows, with necessary au conditioning 


and other equipment Yemperature, relative humidity, air 
movement, and | lled ler 
within wide li e vaned 

ing the number Two 

tives ale t 

which cows and y vy animals utilize teed and cows prod ice 
milk most eficently, and to obtain basic data tor designing 


barn-ventilation systems and structural teatures for tempera 
ture control, In addition, the project ts providing opportunities 


tor physiologists to obtain a large amount of valuable intor 


ition oon if il react! s ler Var S covironments 
Studies of temperature relative -humudity ettects have been 
comy leted, analyzed, and reported a series put 


of the University of Missourt (4 


The opti itt ilk pr xduction of Holstein and lersey cows 
in stall barns appears to be at ter itures of about SOF. The 
tfects of high temperatures upon milk production were much 

ore serious than those of low temperatures, particularly with 


laboratory results help to explain why sur 


large cows 
ih win the South 1s below that in the 


mer milk production | 
northern dairy regions 


indicate the importance of protect 


ing cows from high at ospheri¢ temperatures and ! rdities 

The total heat given off per 1,000-Ib cow was nearly 4,000 
Btu per but only about 2,000 Btu per 
The latent heat equivale sture removed from the 
chamber by ventilation, both omsture from the 


cows bodies and ev: gutters and other building 
| 


surfaces, varied fron } per cent of the total heat at 10 fF 
practically 100 per cent the total 


Poultry, At the Agricultural Research Center at Beltsville 
Md., a study ts being made of the effect of environment on 
chickens. The two calorimeters used in this study each accom 
hens or 400 baby chicks. Temperatures can 
w OF to above 100 F, and relative humid 
ity, air movement and light are controlled. To date, prelin 

‘ 


inary tests have been made at temperatures from 436 to 88 F, 
and with relative humidities between 60 and 70 per cent. The 


total heat productions 1 


1 Btu's per hour per S-lb hen were as 
At 40 F room temperature, 54 Btu; at 57 F, 49 Bt 

44 Btu 1 \ 
$5 to 60 F than at 38 to 42 F, and 50 per cent higher than at 


follows 


ind at 85 Ff 


for caring for the animals wer 

Dairy cattle, swine, and poul 

more costly buildings than other New types of dairy buildings at Michigan State College 1 c-t « barn, with milking room and milk 
types of livestock house at right, hay drying, storage and feeding bar t lett rear feeding eft foreground 
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locations for doing household 
ial under particularly intensive study 
eee The USDA and the University ot Missour: Cooperate in 
roor 
to but 
and la 
3 
— 


KS | The hens ate ore teed, drank more water and voided 

re liquid in the litter at low than at medium or high tem 

This helps explain the wet problem 
try houses 

Studies the effects temperatures growth 

swine are in progress in the psychrometrc chamber of the 

Universit { Calitormia at Davis, Calit. In these tests the rate 


gain was preatest and the ammount of food to produce 100 Ib 


t pa is least at an average temperature of about 75 I 
for weipghue to and at about OOF for hogs 
i to As the air temperature was raised of 
lowered these averages, rate of pain declined and utiliza 
thot { teed was less efticient ( These studies provide a 
va ible puide for hog ise desipn 
One of these tests showed the value of evaporative cooling 
untaming ¢ fortable conditions for animals that do not 


hogs on a dry floor were 


ind-ftitty pound 


listressed when am temperatures were 100 F, even 
with x relat dit When a trickle of water was run 
ver the tloor hogs lay init, then turned over to expose 


les. On the wet floor the arr temperature could be 
raised to LES F without serrously distressing the animals 
The heat loss trom hogs of 58 to &8Llb weht was about 
5 Btu per br at 40 F, 380 Btu per hr at 70 F, and 425 Btu at 
100 For hogs of 275 to 381 1b weght the correspond 
fivures were 1,200, 825, and 800 Bru per hr. Sows with litters 


us gave off about 1,600 Btu per br at time of 


ed tr the chamber in the ventilating au 
ling evaporation ft the chamber surtaces, was 0.1 Ib 
per hr at OF and OS tb per br at 100 F for the small s 
Lhe responding figures tor the large hogs were 0.35 and 
Ou perhr For the sows with litters at temperatures of 
0 to 8OF the water removed was O.8 to O.O lb per hr at tar 
row ind LO te I per hr when the pigs were exght weeks 
DIES OF LIVESTOCK HOUSING 

la es are provid foundation tor other 
woth estock shelters Por the tirst time we have detinite 
t he te perature and humidity under which 
| t ce best and the penalties 

af her tha | conditions are pt 


r surtaces na t heat transter t 


t ides t ch more dithcult t 
tlected racdrat tr the ere 1(9). Theoretical 
t! ssl cs ir heat while radiating 
heat t A sk t practical way has yet been tound 
i sh this, Ww © the se t shades adds consideral 
fort Is t ugh to accor plish 
product ind usecot Tests are there 
t eans n such as es ipora 
tive cool t cheap enclosed shelters, sprays directed on the 
i i h Wate! 
R \ Bure A sermous fault of st 
ld d baras is that stalls are t large enoug 
t close together and part 1 the gutter where , 
dirty and sutter es to udder and legs. A study at the 
West Vitgima Agnecultural Experiment Station, coopera 
tron with a manutacturer of barn equipment, found that al 
lowing the cows idequate space and treedom m, ily re 
luced imyuries 1 increased itk production. Similar results 
have been f iby other vestigators 
At lowa State ¢ € r to improve ve 
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It uses the outgoing air 
warm fresh air entering the stable, thus red 
to ventilation, The tests show that up to 70 per cent of 
the heat that would otherwise be lost in the exhaust air can be 
sained, thus making it possible to maintain desired stable 
peratures even poorly insulated buildings (10) 


ition in winter has been developed 
icing heat losses 


due 


large glass manufacturer Cooperating with state agri 
cultural experiment stations and others in applying solar 
heating principles to the dairy barn and other farm b 
ake use of the suns heat in winter and shade it out in 
This principle has been found useful reducing 
excessive humidity arns and hog houses, providing 
desirable warmth tor the muilkhouse, and keeping poultry 
house litter dry 


Housing for Dairy Cou Agricultural engineers 
cooperating with dairy and 
farmers have performed valuable service in perfecting the 
handling dairy cows. The cows run 
yard, open shed, except milking tin 


ildings 


in dairy 


loose-heo ising system 


loose in pasture, 


and are milked clean, well-equipped room with 
stalls for only a few cows at a time. The system has been 
ised for years in warm climates but has only recently been 


adapted to cold climates, as it was thought that the animals 
would sutter if not kept in a warm Studies made by the 


Wisconsin Station with the assistance 


stable 


of a large steel manufacturer and contirmed by other stations 
and tarmers show that under this system the cows prow a 
warm coat of hair and produce milk in about the same 


amounts warm barns. They are protected from rain and 


snow by open sheds and the manure and bedding are allowed 
to accumulate in the resting area to form a thick pack in which 
some fermentation takes place, thus providing a warm, soft 
by This pack of well-preserved manure is removed in spring 


However, the feeding 


ising a tractor-operated inure loader 


area should be paved and cleaned frequently. When the system 


and cle 


managed in 


treer 


is well planned the cows keep as an as 


stanchion | trom injuries (11 
Agricultural 


Cooperate 


ms and are 


engineers, dairymen, sanitarians, and Ine 


the th 


{ In the 
per hour can be milked by o 


ino wnprovi roon 


types, 29 of more cows 


40 1n 


nndings of research on dairy-cattle 
region and put them to work. [tw 
s set for one ot the quickest, tar-r 


iltural practice this nation has ev 


Infrared P Chilling at 


B ding v irth is thought to 
important cause death some pigs per 
year. Since the mother sows do not produce body heat enough 


to maintain sate temperatures in the tarrowing quarters in 
cold weather unless the building ts well insulated, many 
tarmers uSe stoves of Studies now in progress 
by the Purdue Agricult ent Station, USDA, and 


industry indicate that radiation trom infrared lamps is a more 
etfective means of warming baby pigs than earlier methods 
(12). Adoption of this practice will no doubt result in modi 


fhcation of tarrowing-house design 
Saring Time 


and Labor Livestock Building 


in man-hours per vear spent on farms in the care of 1 


ANS ith nearly 


billu 


cows, hogs, and try, its obvious that research is needed 
to improve buildi layouts, equipment, and work methods to 
save all possible labor. Several such studies are under way 


ag 
pee 
2 
| 
| 
| ‘ i» 
5 
man 
With the cows standing on a plattorm above the oper 
itors tloor level and the use of pipeline milkers, the operator pes 
i need do little stooping tt r carrying. With this system 
he thor IS So re ce here are t erous 
Hi fai } Work ne cal Wavs te pre 
| | ses of farmers, Who formerly Kept [OQ of 12 cows, expanding 
t it reas t Several exper ent t ! 
ats ot Sta A. Witzel, University of Wasconsin, has this to say 
‘ pr estock tation a hus 
rescarch with parti r reterence t the 
sel sit sy ste 
el Valle fre EXCESSIVE er It wk IS o be ea he has « 
petit { interteres When Ways t cin ore ina at im, 
t 
i Wer COS epi ya Widlel\ pte Rese ch 
th it within the North Central Region is ready to “sugar ott 
‘ 
2 ty the ils . that the greater part of the solar heat t fast-prowing recor ft successes, have taken over the tly. 
eaching shifts an 
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ldings have been 


e first records were taken, then restudie 


it has been teasible to cut the man-hours 


of the original, or less (14 


roject at the Hlinois station is develops push 
ent tor aut atically conveying ear cort t 
Storage to a feed grinder ining the ground 


ng it to the teed bunks with very little humar 


and automatic water ¢ 
Newer types of equ 


cleaners, Cow trainers, 


ite toward better products 


ethods ot teeding and handling cattle sheep 
swine and poultry have made it necessary to design new tvy es 
of structures and equipment, with labor and teed saving in 
mind. For example, the use of automatic teeding trucks in 


beet-feeding yards has made it necessary to redesign mangers 
cattle platforms, and shelters tor protecting the teed 


RESFARCH IN GRAIN AND STORAGE 


The value of grains stored on tarms 


Mion wy are amony our mest impor 
bill import 


Livestock convert them into meat, milk and eggs, while in 
dustry converts them into bread, alcohol, starct 
products. Farmestored grains are important reserves case 
drought, flood or war. Research has shown that grams an 


seeds can be stored tor years at iow cost and with little deter 
oration, t 


it actual practice 1s quite a ditterent story. It 1s 
estimated that between 5 and 10 per cent of all grain har 
vested annually 1s destroyed by rats, mice, insects and molds, 
most this damage occurring tarm storage. These losses 
would soon pay for better buildings. Also, the Food and Drug 
insisting that grain contaminated insects 
or rodents must not be processed for human food 


The grain storages on most farms were built, or at least 


they are like those built, when grain was cut with a binder and 
threshed atter drying in the held. Grain was then usually dry 
enough to store sately in any building that would keep out 
rain, snow, ground water and rodents, and that 
tun 
vided only ventilation enough to dry corn that was already 
halt dry when harvested in October or November 


could be 


gated tor insect control. Similarly, most corn cribs pro 


We know that the mpening grain of wheat or kernel of 
corn has all the food value it will ever get when it still holds 
about three times the moisture with which it can be safely 
stored. High-moristure grain can be harvested with the ordi 
nary machines, but this has not been done in the past because 
grain could not stored safely until had the stalk 
Now research has developed and 1s perfecting methods of 
mechanically drying grain cheaply and ethciently. This means 
that crops can be harvested two to four weeks earher, thus 
minimizing sk of bad harvest weather or storm dan 
Winter wheat following corn may be sown earlier to yield a 
heavier crop and selection perhaps with development 
suitable varieties may practical harvest crops corn, 
winter wheat and soybeans from the same land in a two-year 
instead of a three-year rotation 


Seed high germination exceedingly important pro 
duction good crops. Hybrid-corn growers have pioneered 
in drying and storing seed corn to maintain high quality. There 
is equal need for buildings and equipment that will maintain 
high germination other grain, legume and grass seeds. This 
is especially true in the southeastern states where many new 
soil-improving and pasture crops are being introduced and 
where high atmospheric temperatures and humidity cause 
rapid loss of germination with ordinary methods of storage 


While much the research grain and seed storage 
both industry and public agencies has dealt with drying 
methods and equipment, which will discussed 


Barre on the rural electric program at this meeting, research 
is also concerned with developing the new types of buildings 
needed t ect modern de nds. Adequate structural strength 
and econ y are its. To provide more 
‘ prete gr pressures on 


vertical, | 
way by USDA a iral Exper 


in Cooperation with a inutacturer of pretabricated metal 


gular surtaces is under 


t Station, 


buildings. It drying is to be done in the storage, provision 
st he ade tor ducts or other means to distribute the drying 
aw. Manutacturers of pretabricated buildings are Cooperating 


stations and USDA in de 


veloping and test in Which grain can be dried and 
Stored cheaply at 

Other research has show that d gy-time storage 
there 1s a tendency tor morsture ort grain to con 
centrate im certain portions of the SS and Cause deteriora 
tron. This can be controlled by slow ventilation of the gram 
Industry is Cooperating with the public research agencies in 
developing and testing Ways uf which this can be done at low 
cost (14 New types of portable equipment tor moving grain 


‘ 
quickly at 1 che iply are likewise being developed 


BLILDINGS FOR STORING, HAY AND FORAGI 
Increasing use the pickup baler and the 
ipper are bringing mayor changes tn buildings tor storing 
hay and torage. These crops total some LoO mull 
year, almost all stored on farms, and with a va 
than $2 billion. The small bulk per ton of baled 

t 


hay 


than the deep mows used for 


verment through baled or 


avers the use of I-story or low 2-story tldings rather 


loose hay. Since there ts less aur 
chopped than through loose hay 
it dnes more slowly and in the humid sections mow drying 1s 
often needed. Research on this subject 1s developing ethcrent 
methods of drying hay that are readily adapted to ordinary 
barn mows (15 Industry has developed special hay storage 
buildings with built-in ventilation systems tor ftorced-air cool 


ing the after put into the 
Research now progress the New Jersey Agricultural 


Expermment Station and other experiment stations 1s develop 
ing build 


ethods tor the “selt-feeding © of chopped 
hay, other forage and silage. which greatly reduce the labor of 
handling the maternal. Corn silage is being selt-fed success 
fully trom tower silos, but grass silage still 
new development ts the self-feeding of cattle from trench silos 


Industry has developed among others, an airtight steel silo 
a plywood silo eliminating the customary steel hoops, and 
several types of mechamical silo unloaders which save much 


time and ettort in handling this material 


FRUIT AND VEGETABLE STORAGE 


Because of high moisture content and susceptibility to in 
jury, the storage requirements for tresh fruits and vegetables 
are much more exacting than tor gram, seeds, or torapes 
Maintenance of high quality requires temperature and humudity 
control with unttorm conditions throughout the storage. This 
control, plus the great wemht of the stored product and the 
need to avoid damage in handling, add up to a series of Com 
plicated problems 

New mechanial-handling methods are calling for build 
ings with large rooms, bigh ceiling, and a minimum of posts, 
so that highway trucks, fork-litt trucks or long conveyors can 
move freely inside the building. For example, in some of the 
newer buildings, apples are being moved into storage and 
loads of 46 to 48 boxes 
In other cases, mechanically harvested potatoes are moved 
into bins by long conveyors that can be adjusted to roll the 
tubers onto the storage pile to avoid bruising, or, at worst 
drop them only a few inches. At the end of the storage sea 
son, the potatoes may be rolled into a sluice of flowing water 
and floated the grader. Another method for the digger 
lower the potatoes into large boxes. The boxes are hauled to 
the storage highway trucks and handled the house with 
fork-lift trucks. Potatoes remain in the boxes until graded 
for market 


For example, one on dairy buildings in Hlinois is finding the 
par time and travel required tor feeding, mulking, barn cleaning 
etc inder different barn afrangements and using different 
ee equipment and methods In some cases bu Ei 
remodeled atter thi 
By caretul plannn, 
per cow to halt 
small grains 
attentios with state agricultural experiment 
jo Industry has contributed many devices tor saving labor in 
livestock buildings. Hay and carriers, bucket-type milk 
Wa ing machines ips have a long record of 
ee labor saving ipment, such as pipe-line 
milkers, gutter and si IMloaders Save 
more time and energy and 
| 
cass 
i 
oe nt man food 
j 
(ig | 


POR 


eS are exalt 


Particular 


sin the product during curing 
heateng and ventilating equiy 
to meet environ 


ents for handling 


portant, as tonnapes are 


caretully to avoid 


MATERIALS NG METHODS 


y of com 


Engineers vis 4 farms and got records on 
itertals u niding The study covered 

sure and ’ ial and related data 
f observation, and reasons for deterioration 
Results now ing analyzed will be of value 
ises and in pomting 


they should be 


it velopment, and adaptation by 
livestock 


ers out of 


the use of « ) ilding Hoors 
ich to lift farr 
However 


ind walks has dk 
there 1s need fora 
to ordinary 

properties, A number of 
way in which 


lighten their work 


ily avatlable building material su 


it with better u 


ive been ire concrete with 


res such as sawdu 


being teste 


wastes, asphalt, soil, or aur 
wents are 
ot the 
peratively by ‘ mricultural 
ind USDA xample, glued, 
the Forest Prod 


wide tart 


research on materials for farm construction 1s 


State experiment 


laminated-wood 


ucts Laboratory and 


acceptance, at least 


of tests by the state agncultural expert 


bowstrime trusses, laminated beams tor 


stressed 


plit-ring connect 


ors tor heavily 


connectors for fastening ratters to plates, 


naterial te 
buildings 
root 
farn 
the industry and 


thes it desirable tor 


nut 


satisfactory for 


laboratory studies of 
certain farm ou ‘ inur nd are working on a 


construction 


now 
standard sp Since 
the quality aluminu nn ‘ mined by visual in 


spection, a or building nst 


ruction should be 


marked to 


plywood, glass, and 


experiment 


Manutacturers of 
other produ 
USDA tn ethce ’ 


pose s 


t stations and 
t their materials to farm pur 
Manutacturers pretabricated steel buildings are 
operating with state stations and USDA adapt 
ing a few standard building sizes to a vanety of tarm needs 
an interesting st idy in standardization 


Industry and industrial research agencies are, of course, 


ach research of a more general nature which is 


problems 


BLILDING INFORMATION FARMERS 
To be useful to farmers, building 
tinally be incorporated into buildings 


results must 
State experiment sta 
and USDA disseminate intormation through bulletins, 
leatlets, tilm 


research 


strips, personal contacts with exten 
sion workers, teaching students, and other ways 

One the principal ways getting research into use, 
however, through farm-building plans that are made avail 
able through what known the Farm Building 
Exchange Service. each the four geographic 
gions the Cooperative farm-building-plan exchange 
has been set up. These regions are the Northeast, the Southern, 
the North Central, and the West. each region committee 
representing the state agricultural colleges selects building 
plans all sources that best meet the require- 
ments all major part the region. The plans selected 
ire circulated and criticized each the cooperating states 
the region and USDA. They are then put shape for 
reproduction and general distribution 

Catalogs the complete sets regional plans are prepared 
and furnished county agricultural agents and are 
purchase lumber dealers and any others interested. 
wishing one these plans can usually obtain fron 
the agricultural extension engineer the state agricultural 
college. However, wishes plan that not generally 
ised the state which available only from one the 
other regional exchanges, can obtain writing the 
key state in each region 
nominal 


The lumber other manutac 
turers publish booklets and plans showing correct use their 
products the Many these publications are devel 
oped with the assistance agricultural engineers the state 
agricultural colleges. The Better Farm Buildings Association, 
made largely representatives building material and 
equipment prepares standardized basic designs, 


which are developed by its members in the materials which 
they produce 


The key state carries all plans in the 


The cost of this service to farmers is 


trade associations and some 


CONCLUSION 


In conclusion, I have 


reported a few examples of farm 
ulding research, in cooperation with industry and farmers, 
that increases livestock production, reduces storage losses and 
improves quality farm products, decreases labor hours and 
costs, and makes farm work and farm living more enjoyable. 
As vet, these new developments are used by only a few of the 
more progressive farmers and there has not been time to fully 
integrate them with either crop-production methods or the 
design ot the farmstead buildings as a whole. The status of 
tarm-building progress now 1s a little like the situation 25 or 
40 years ago when field machines designed tor horses were 
used behind tractors. An immense amount of research and 
development was required to progress from that stage to the 
equipment. No doubt something similar will be true of farm 
buildings 
Again, little progress has been made tn mechanizing the 
More and better ways need 
found use the power and equipment now available for 


farming operations build walls, floors and 


Thus there 
still great need for building research and application, 
and can contidently expect that under reasonably normal 
economic and social conditions progress will continue, that 
within few years will see building designs and practices 
that now seem revolutionary adopted for general use farms 
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Developing Tractor-Mounted Castor Bean Harvesters 


ASTOR beans, as a crop, are not new in this country 
but development throu 
been hampered by problems encountered in harvesting 

The fact that the plants tend produce and ripen seed through 
a relatively long period and that in 


1 the past nearly 100 years has 


but a tew recen 


leveloped varieties the seed shatter from the early mpened 
spikes betore the later spikes mature, made it necessary to hand 


harvest the spikes as they matured without damaging the re 


ainder the plant high percentage the crop 
was to be save This k f crop did not appeal to Amer 
ican tarmers, so most of the castor beans or of used in this 
country was imported. Recognizing, however, that Castor orl is 
essential in the equipment and materials of our modern civi 
I t off, the 

progra 
sced Deans 

cans it 


atype tha 


with the 


I 
regular sickle and reel. Needless to say, the losses were exces 
About the time these tests were made, the 
turnisl castor beans to this ce try joined the Allies s t 
supply was assured and the 
fropped 

Phe conclus rawn fi these tests was that it w { 
be necessatr t € ayr StS to Geve cast r bean ints 
relatively uniter Im size ana pe that w either reta 


e seed that mpen early until the entire plant was ready t 
harvest or that would ripen uniformly 

Though the U.S. Department of Agric 
from both the seed-producing and machinery-de 


withdrew 


ent pt 
a small breeding and seed-preservation 


and cor ercial interests and state 


agencies continued development work 

Unsettled world conditions again emphasized the necessity 
tor a domestic supply of castor oil so that the Department of 
discussed Van Horn his paper published 
CULTURAL ENGINEERING tor November, 1952. The machinery 
phase of the program was set up and developed in Cooperation 
with the Oklahoma Agricultural Experiment Station in July, 


1950. The develoy bean harvester suitable for 
and ettective on the cast 


i Castor 


beans raised on non-irrigated areas, 
especially in Oklahoma and Texas, was given the first priority 


s ot Agr M | 
t the Powe ind Mact 
I s W. Sctrrorprs respecti hea 
t eng pa aA & Collex i 
roa ‘ cr tar BPISAL 
US. De Ax 


RS 


ASA} 


iby Milo F. Arms, showed that these 
achines would not meet requirements for harvesting castor 


ans under Oklahoma and Texas conditions. Indications were 


however, that the beater principle developed by Mr. Arms was 


ettective. Permission was obtained to use this principle in the 


velopment of a castor-bean harvester tor use in the Southwest 


The tollowing objectives were believed essential and were 


kept in mind in the ent of the muitial and later model 
strippers: The stry st (1) be tractor m« and 


i oper 
ation 4) be econ cal to pr ce and operate, and (4) et 
fective rec er a high percentage of seed 

D. L. Va igror ist, U.S. Department of Agricul 


Agricultural Experiment Station; Phil 


Myers, agent, USI and W. J. Oates, agricultural engineer 
Ok i Ag il Experiment Stati ind the USDA 
were primarily responsible for the first experimental single 
row tractor ed el shown in Figs. | and 2. Work on 
this aching Was started Auvust, 1950, and co pleted that 
same fall in time tor harvesting tests. However, by the time 
ichine went the field tor tests, beans in Oklahoma 
had been killed by trost h the plants extremely brit 
It ettectively re ved the beans tre the stalk, but ch seed 
was lost e to shattering. Broken limbs and other toreign 


matter were harvested with the bean 


tests were made with this same ict ilitormia in plants 
which had not been k 


ties experenced in 


ins trom the plants under these conditions 


led to the t an additional beater. Basu principles 

developed t into this machine were later used t 

develop a tractor ed production machine 
Because of the tlitary need tor castor oil, it was deemed 


necessary to produc two-rov ounted harvesters in 


corporating the principles to 1 ettective in the single-row 
it to ins } 


harvest the castor beans 


they were 


In January, 1951, it was 


decided that sixty of these 1 were to be ready for the 


1951 harvesting season Since tWo-Tow pilot model was 
available and there was not time available to permit building 


one, the Comm 


lity Credit Corporation entered into a contract 
with the Boardman Company of Oklahoma City to produce 
these machines based | 


oped by and under the direction of I. F. Reed of the ULS 


on basic plans and specitications devel 
Department ot Agriculture, assisted by and in Cooperation 


with agricultural engineers Agricultural 


Experiment Station. The basic pl specifications on 


which this contract was based were prepared between January 
12 and February 20. Though it was realized that these re 
strictions were not desirable, it was necessary to limit the 


design to permit mour on one make of tractor only and to 


omit a seed cleaner to enable getting machines for the 1951 
harvest 


eae Alabama with a grain combine. The beans were of qt _ 
chattered read nd the combine was eauipned 
yrams tor a period, 
| 
Fie 1 (1 Side view of single-t tractor ted stripper veloped during the t @ Fig. 2 Front w of gle-row i 


ther 


ist 


or 


ite 


“ 


IS Tealize 


tield tested 


SIN 


en 


t n 
it con 


inits were 
{that t 


t 


ons 


Necessary 


tr 


ivailable personnel tro 


ivencies interested 


SCT VE 


tl 


peratio 


were 
t 


these 


1. The ground speed ranged trom 


Beater speeds ranged trom 193 to 500 rpm 


i Showed no significant ditferences in treat 
trend toward decreased loss at the higher 
lower beater speeds was indicated. The 

achine losses tor all tests were 11 per cent 


fe in dwart-type castor beans betore frost showed 


Tests mac 
the stripper would ettectively remove the castor beans 
the stalks and that the beans harvested were relatively 

some or beans were lost through the throat of 

A change in the design of these seals reduced 

this loss. On November | a hard treeze hit the dry-land castor 
{ irea. This killed the entire plant, causing the 

be brittle and the leaves to remain on. Since the 

ers were not equipped with any type mechanism tor 


{ any pieces of limbs and leaves were de 


iz the see 

to the wagon. This increased markedly the bulk of 

iterral to be handled and complicated conditions at the 
hulling centers. Other mayor troubles encountered or dithcul 


ties observed were 


| Loss ot beans, both through the seals and due to shattering 
Trash tended to clog the radiator, causing heating of engine 
Poor vi 
Werght or 


Some pe. am It drives pave trouble 


the intormation obtained during the 1951 harvest 
tront end of the experimental two-row tractor 
stripper was mipletely remodeled Stullwater 
Baker. The throat width was 

int where the plants enter and 

id of the inclined augers. The shield 

widen the area receiving the plants as 


ot the seed 


betore the plants 


tractors t tipper @ Fie a view of tractorn ted 
oe parts of the 60 achines was carned on while plans for Analysis o a 
feta parts were still bemp developed The first two-row ents \ 
tractor inted harvester was) cor pleted and field tested eround sf 
] \ t These teld tests showed that the machine would iveraye 
ettectively harvest castor beans, though some munor ditthoulties 
were imdicated) Minor desizn changes were made to overcome 
these ditthculties and onstruction of the remaming harves 
ters authorized accord with the corrected drawings The 
stripper harvester is shown in the in 
Pigs int The 60 harvesters were co pleted on schedule 
Pxpernment Station, the Department of Agriculture, and 
ndustry, the development ot a stripper trom a 
t row. tractors nted it to unit was accon 
ready tor the tteld six weeks later. [It 
that Was necessary to take these risks 
i hines throughout the harvest season. Adjustments and chanyes Using 
that ve operation and mild be made mn the held season, th 
were tried nted 
thre is research was mtinued in St water nder the 
Baker, age tural engineer otf the USDA and the increased 
Okial Stat One t the ichines was icte tapered t 
{be helptul tor the desizn. Five acres of Ne as Sin to reduce shatterny 
crease be tis were sed in the reached the beaters. Rubber seals (Continued n pag 
Vie I} harvester showing caddle t used tor removing limbs, leaves, and other debris trom picked beans e 
Pix ‘ Right t > tract t ean harvester showing open-throat arrangement of the gatherers, augers 
ear Sa Ant Texas, with tt 18S) model tractor no ted stripper 
Bey 


and Rewards Design 


Lawrence Skromme 


MEW rk ASSAF 


weather, seasons, and skills | 
tor t easy h little demand 
if 1s tt n quired in su ns, the 
results in a on which never  Prectse 
work of an agricultural machine must ed ina 


Mi an impelling challenge in a lotty peak 
\ — tar n ist be produce in absolute 
which wall ne rest until they have scaled the summit 

Other men have likewise set forth to sail uncharted seas and : ; ner I 

} the cost per hour of use into a range that is prohibitive 
it is of erest to note that one of the outstanding oceanic t t 
explorations was carned out by the British group which put Perhaps a little turther discussion of these conditions which 
out in a vessel christened the “HMS Challenger So strong Vary so greatly would aid in seeing the true picture and give a 
has been the motivating power of a challenge that many men better measure of this challenge All ayricultural engineers 
kn ) vr } 

have accepted such challenges at the risk of losing their secur know the extreme ranges in type and texture of the multitude 

ity, their trends even their lives, whether it was the challenge of different soils which range trom the loose, light sands to 
to a duel or of an unscaled peak such as Mt. Everest the tight, heavy clays. Also, great variations exist in handling 
It is my contentio it the field of farm machinery OF Ulling even the same soil due to changes in morsture con 


ity than tent alone. By contrast with the soi, the an through which an 


design presents a greater challenge to an engineer s ¢ 


any other present engineering endeavor. under airplane operates stable mediu ind the 
standable that you would think strange see such state highway which automobile must traverse changes but 


lativels mall percent j to vanatio In m 
ment concerning an engineering field which in the past was Tela ely small percentage due nations in morsture and 


looked upon with some disdain, a tield in which the majority other conditions 

ot rachines were once designed, not by engineers, but by Unlike the production machine which the Iwrights 
mechanics and patternmakers who had a little more flair tor anchor firmly to deep toundations, the farm machine must 
creative work than their tellow workers. Because of this back pertorm very simular operations in the tield, and thus maneu 
ground, | would like to present my thoughts in support of the verability and portability become prime considerations. Further 
above contention more, the agncultural machine cannot utilize a pair of steel 


It is obvious that in order to in rails, such as a new diesel loco 


spire a man to outstanding action mouve, of even use a smooth 


| } 
a challenge must be dittcult to highway, t ust 


operate over 


eet successtully Therefore, the the telds as they Ire The topog 
basis of the atorementioned con raphy and terrain over which agra 
tention must be mv strong belief cultural machines must traverse 


that farm machinery ts the most 


varices trom the flat and level thood 
plains and irrigated areas, to the 
hillside thelds of New 
other 
the 


Vari 


dithcult mechanical design held to 
neet successtully. With such new 


devel 


smal 


pments in the automotive, 


aircraft, and other mechanical de 


c engines, jet 


insmussions and 


i MS Topography pation 


ind 


terraces 


Wile 


er and the agricultural 
engineer The dry, short-strawed 
grain from the Great Plains dry 


farming areas must be handled 


esign field can be 


measured by the variations in ex 


with the same combine harvester 
as the lush long-strawed grains of 


the irrigated mountain plateaus 


The same combine must also han 


dle the clover seed crop which has 


r Lawrence H  SkRoMME 
is chief engineer, New Holland Ma 


millions of tiny seeds per bushel, 
says agricultural engineers produced this New 


t as well as the peas and large beans 
hine Division, The Sperry Corp Holland tractor mower, which is not yust a tractor vers of which form the large seeded spe 
tt ld horsedrawn ¢ but a new design ad hia 
speed ope : 
vee, Oxtord University Press, 1934 


The tough native prairie grasses 


. 
a. OWN thr yh the a ‘ have alwavs been strongly tent and severit t the required cor t s whic st be 
+ ff tivated wher fronted ichallenge. A strong successtully mie peration by the unit designed. To those 
halienge ¢ hrs at tres has tten been the tactor int ately ta ir with the requirements it ts a selt 
eS, | which has spurred a an on to preat deeds and ac plist evident that the range of conditions to be et ccesstully by 
i ie ents. Carrving this line of thought to its conclusion, Arnold atm machinery vary more and are re severe than tor any 
other class of iss-produced ercial echanical equi 
J. Toynbee, the ta s historian, built a whole theory of 
cota histor u nd the s nle lea of ct enve and response ment. The variations of conditions to be met by tar ichines 
range thr h drastic extremes on all of the many tactors at 
Civilizations mse to high levels, according to bis theory, when 
' ' fecting operation. such as soils topovrapt crops. climate 
challenye y dithcul . 
cient challenge in the 
ipon mans ingenuity 
achheves a high level of Cuttute 
rh 
| 
ing presses, and up to the huge mal dens or sink holes, wall be en 
ocean liners, it may be somewhat tered and mus e taken in 
that the successful design of tart | The many ditterent varieties of : 
thus the most challenging of all size, stand, and yield of the same 
Primarily my defense for this vaniety of crop, 1s also well known 
osition les in y strong beliet be 
rie 
+ 


hine wner can do, the tarr 

igner must utilize the minimum amount of the 
aternals available and t the widest possible 
tolerances which wal ll resul » freld 

Furthermore, all parts must | d so that 


{ 


when asked secret © 
what 


i 


preview of these 


ons of any 


Variations 


req rer 


parable 
the variable 
with the other con 
aiming tauly constant 


con 


Graduate 
pment Design, tbl fin the Septes 
AGRICULTURAL Charles J. Scranton has given 
organ 
meet suc 
discuss this 
ect since he has personally built one of the tinest engineer 
which fact 1s attested by the 
ot the tools produced trom designs 
His organization 1s among the leaders 
groups tarm machinery design 
ive been spurred ot e challenge of this 


o develop the new ns Which are mechan 


ue and thus exerting ¢ found intluence on 


uurse Of our present civilization 
along as somewhat of a brash, young upstart in 
this tield, I have often ditfered with Mr. Scranton on certain 


4 


hines. Machine matters, such as details of standardization and so on. How 


er vear, while ever, IT ditter whit with him in his thoughts on the 


role of the graduate engineer in tarn equipment design and 


the general principles of ettective engineering organization and 
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Mae of the weste vebraska sand otry must be cut with the west possible mgure without sacrificing that all-important a 
type { acer that handles the mifor altaita of the performance inder these extreme ranges and variations of 
Varia in 1Ons ‘ his eans tha stea f using a € quantities 
aoc etimes¢ the sa ranch or tar of the tinest allov steels, and allowing wide margins in the SY ee 
| Ayr tul chines 1 t operate successfully nder factor of sofet 
ranye t ite. the hot and id Texas Gulf machinery des 
C anacdia pla VINCes aor re ecdiate concern ¢t manufacturing 
t farmers, however, is the variation in da weather cycles performance 
eis hich disrupt | tar ig operations, and yet under whut they may be economically producediiih a minimum of time Aes 
ee huine t operate sstully. Not only does the ind eftort by modern mass-production methods ee 
weather itoften an entire season wil Like the old minister who f his 
cauy the norma average, and Cause further successtul sermons, replied, “W It 
of the acl va ure them what told ther Perhaps 4 factors 
\ peta scan be pertorme would be helptu I contend that the tar machinery design 
pia Changes is the st challenging because it is the most ditticult. It 
Fey { eather increas thre , ties of properl is most difhcult because fart chines have to meet the widest pense 
t ne the aire setae Meld operations and se range the greatest number of varnable condita: 
tte ed ent weather es the chines int present-day echanical nits Among others, these 
opera tore | range through the widest possible extremes in the following 
tst temithe a case t 
tor Conditions and tactors 
if far machinery operator ind the neyvlect 
hy the ive their equipment Aut tive drivers 
aa ' t secure a license { airplane pilots must pass And to meet this multitude of ditterent conditions, the far: ee, 
eXa vat ctore on permitted t machine can still not be a “supermachine |, designed with little 
er raft. and vet we know that too man teyard fer cost, but must meet rigid tor low 
erator ere earn how to put every and operating Costs 
ce t eat ind then take off at excessive speeds without When compared with such other telds which the popular Poa 
pad ‘ h Add to this dithculty is the pressure concept has long regarded as ditticult, Edo not tind that they ven 
the work whict ire reall basis. For example, the airplane 
' eve od operator to neglect proper adjust ist mie conditions due to one tactor 
' weather, fitions rather readily determined 
ta Lack of skillin the operator ts not so critical when some of and ret Also, the airplane designer has ee 
the fay operations are being pertormed t we never had to be too amgmcerned with the cost of manufacture 
| ve t the extreme plexity of many of the of his product 
tural harvest operations where the machines must 
porter ir with, and often do even ore tasks I 
] tha t tustt chines, mat t which st cannot be 
| 
stich we Upon as al st solete. such as 
the fer, had an extremely complex mechantea 
the i ind aut it ily tving tl nalle in | 
terrelated mechanical operations had to be 
t toyether within a tractior ta second 
i this list of conditrons which must be success 
t cost plus lor lite, which as required ut izing agriculty 
> ae order to keep the tixed charges as low as possible per hour of Dome 
use, and thus wally stity this entire effort. Again 
eu tural enyineer knows only too well the very low 
r 
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Since Mr. Scranton 
has clearly shown how industry sets design and devel 


operation which he outlined in his paper 
pn 
phase of the subject, but will instead consider some of the 
rewards which can come to the ly 


ent organization to do this work, | wall not discuss that 


man who successtully meets 
the challenge presented 

Since many think first monetary rewards, 
will discuss briefly. When started this work, the 
design engineer was perhaps the most poorly paid protessional 
worker in America, in accordance with what he was expected 
accomplish. However, happy able say that this 
situation has now entirely changed, and that design engineers 
are now paid relatively well, perhaps little better, than 
other technical and workers. fact, the starting 
rates for new engineering graduates are perhaps the highest 
any the open college graduates, being three 
higher than they were betore World War 
turally there are some who think that these rates may be too 
high for the young graduates the good 
However, has way taking care such things and 
tew years the starting rates will doubt level 
equitable plane. Compensation for experienced men has also 
increased, and while this rise has not been quite as spectacular 
has the starting rates young graduates, the earning scale 
is now at a level which I feel compensates a man well tor his 
etforts, and compares very tavorably with all other tields 

On the other hand, men do not accept most challenges 
because the monetary reward which may held out 
them. There pot gold the top every mountain 
peak to lure the climbers on, so it must be the inner satistac 
tions such accomplishment that spurs the climber achieve 
the summit. The first such satisfaction which the 
chinery designer recerves when sees the design actu- 
ally take form in the expermmental shop. In addition to the 
solid satistaction of seeing a physical unit actually take the 
shapes which conceived, there the added lure mechan- 
ical operation which has fascinated most men since the wheel 
was invented. Then the field, and when the design 
engineer finally sees his machine actually perform the many 
dithcult operations successfully-—no matter how the conditions 
vary receives his first real reward the satisfaction 
seeing his unit work intended 


SATISFACTION FROM WORK WELL DONE 

The next such satistaction with which the designer 
successtul item of new farm equipment ts rewarded comes 
when the extensive field testing 1s complete and he first sees 
the many new machines coming down and off the production 
lines. The engineer knows that many thousands of dollars have 
been spent for and hundreds thousands dollars 
tor the tools, dies, fixtures and patterns that are so necessary 
in low-cost mass production, and that for months many pro- 
duction engineers and production supervisory personnel have 
labored make the preparations and set the lines for pro 
ducing this design. By this time the amount invested in new 
farm machinery has usually ranged into millions 
dollar has been realized in sales. Furthermore, everyone con 
cerned knows that these sales will not be realized unless the 
machine performs to the farmer's satisfaction. While this 
places responsibility the engineer, also gives 
him the satisfaction of knowing that this much contidence has 
concretely expressed his ability. addition, sees 
and knows that other men are earning their daily bread 
producing the machines which he helps create, and to be able 
to see this actually take place and observe the shiny new 
machines successfully pass its inspection test at the end of the 
line, gives the designer another deep 
accomplishment 

However, there more store for the man who has put 
much himself into mechanical design. believe that 
many you have been the with farmer when his 
machine was not performing satisfactorily, and perhaps have 
heard him threaten what would that factory engineer 
only were there. contrast, the engineer who has suc- 
cessfully met the challenge and who may come unheralded 
upon farmer operating machine can get his supreme satis- 


faction of accomplishment when the farmer greets him with 
comments like Boy, the who designed this machine 
really did a tine job! It works just swell and I wouldn't sell it 
for any price couldn't get another This then deep 
ind satisfying reward to the designer who has successfully met 
a dithcult challenge and, in so doing, has made a major con 
agriculture, the most basic all industries pro 
ducing food and feed and clothe mankind 


Tractor-Mounted Castor Bean Harvesters 


Continued trom Ke 


were run the full length the augers reduce throat 
losses. The framing was redesigned to give the operator better 
visibility, and with use of lighter sheet metal, the weight was re 
duced. Relocation the litt and use augers, instead 
of chain conveyors, further reduced weight, especially on the 
front wheels. Tapered augers front the large augers were 


used to make possible the harvest of seed close to the ground 


Changes, most of which were tried on the expermmental 
machine at Stillwater, have been byilt into the 1952 harvester 


shown Figs. and 


Seals have been improved, shielding 
has been reshaped reduce seeds loss the front 
machine and improve driver visibility, the drag chains each 
side the row the front the machine have been replaced 
small auger units, drives and have been 
cleaner has been added, and the weight the tront 
wheels has been reduced markedly 


Castor beans harvested 
with this unit are shown in Fig 


In addition to these changes 
needed tor the plains area, the front end of the beater mechan 
ism has been lowered to make it suitable for harvesting castor 
beans raised irrigated areas 


Developments Farm Structures 


Continued trom 
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Analysis Branching Flow Pipes 


Robert Aldrich and Aldert Molenaar 


> 
IUpy t the tlow ft water in a porta sprinkier 
' t ¢, where rotating sprinklers are spaced at 
‘ he t {es the pr t 
Several inve tiyators sec append 
have analyzed the hydraule characteristics of 
rant t witha Slight | t appre wh 
it y. with different results. This resents an 
+} | i} 1 } nol 
ep A AT ra ippued 
ct 
et type of sprinkler has the 
r risers attached to the « ers. Norma turbulence 
the re noof a coupler wh results in loss of head 
t t tward-branct thaw a decrease in 
} in DU 
4 4 ri pipe it¢ if 
The decreased velocity head 1s converted to pressure 
small pressure 
© the t the study was t inalyze the 
CTOSS a riser tlet, it is necessary to eliminate 
{ cutti In a convent il type of rinkler-line 
\ ichined plastic c pler rigidly assemt satis 
s requirement (Figo | 
pore across an outtet, based the pressure 
t ind energy principles, can be expressed in equa 
I Kh ipplying the pressure ent pr ciple t 
between sections | and Fig peneral equatior 
( 
pUel 
! tunda tally the unbalanced torce exerted on the 
n the re t the riser. Fre the continuity equatior 
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t tit ‘ 
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| 
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ASAP 


Reterring to Fig. 2, in the application of the energy prin 
ciple, it the pipe and riser are assumed horizontal, the elevation 
energy may be disregarded in determining the total energy at 


each section. By this assumption the energy at section 1 1s 


OI 2g+p,/u ind the energy at section 2 1s 


Bernoulli s principle states that the energy of the thuid at sec 


tion | will equal the sum of the energies at sectrons 2 and 3 
plus the energy lost in moving the fluid from section 1 to 
sections 2 and 3. In equation tor: 


where ¢, 1s the total energy lost in the region of the riser. The 
sections are assumed near enough to the side outlet that pipe 
friction may be ignored in the energy loss term. Two assump 
tions are made in order to evaluate the energy loss in the 
region of the riser outlet 


1 The energy loss between sections | and 2 can be ex 
pressed as a sudden expansion loss 


2 The energy loss between sections | 418 a function 


of the velocity head in the riser 


Expressed as an equation 


é, and & are essentially tunctions of boundary conditions. By 


applying the momentum principle te the riser section the fol 


lowing equation results 


Assuming that f (Py pe) /2 (an assumption subsequently 
proved by laboratory test), p, may be expressed in terms of 
Pi. Px, and thus (p, + [4] 
Combining equations £2}, [3}, and [4} a tinal equation for 


evaluating the change in pressure head across the side outlet ts 
obtained 


FXNPERIMENTAL PROCEDURE 


The equipment tor the research consisted of two 10-ft 
lengths of 2-in aluminum tubing jorned by a plastic coupler 
This coupler was made in three parts (Fig. 1). The end 
{to a shrink fit on the tubing and the 
center section, containing short length plastic riser 


sections were machines 


pipe, Was n achined to an inner diameter equal to that of the 
aluminum tubing 
Piezometer taps were placed in the main pipe, three up 


stream and three downstream trom the riser. Two taps were 


rt, 
gh 
if 
twat 
‘ 
vet 
H 
the 
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e 
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& 
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Fix 2) Definition sketch tor branching flow 


placed the riser, opposite each other, and another 
main pipe directly opposite the outlet shown 
Since both riser taps registered equal pressures, only one was 
used. All taps were connected water man 
ometer means plastic hose. Fig. shows typical 
ample prezometric heads occurring the main tubing 
when part the flow was diverted the riser outlet 

The discharge through the riser, was measured with 
conventional water meter, and the flow downstream 
from the riser, was determined means weighing 
tanks. The sum the measured quantities was considered 
equal 

Flow through the was varied from 2.5 gpm 
and the ratio outlet discharge total flow, was 
varied from 0.0315 1.000 

Results the laboratory tests are graphically represented 
dimensionless plot (Fig. 4), where the change 
hydraulic gradient twice the velocity head upstream from 
the outlet, plotted the ordinate the 
ratio riser discharge the total flow, abscissa 


DISCUSSION 


The equation developed from the application the pres 
sure-momentum principle could be used equally as well as that 
derived trom the energy principle tor evaluating the 
gain across a side outlet, but there 1s no apparent satisfactory 


method for developing an expression tor the unbalanced force 


in the region of the mser outlet. This torce could not be deter 
mined experimentally with any degree of success 

The tinal equation obtained trom the application ot the 
energy principle operate its present for 
but with some simplification may written dimension 


less tort 


> 

| 

t 

= 240 

2 3 6 ? 8 
PRESSURE TAP NUMBER 
Fig Typical bydraulic-xrade 10 Main pipe 


The ratio pressure head twice the velocity head 
pressed tunction the discharge diameter ratio, 
and the head loss and The discharge ratio 
can set and the 


eter ratio is Constant for any particular 
pipe and riser For particular set conditions, 
therefore, the only terms evaluate for complete solution 
are the two head loss 


Preliminary trials and indicated that single values 
for the head-loss coethcients would not produce a curve that 
would agree with the experimental results. Therefore, a re 
lationship between the coethcients and the flow properties had 
to be established from the experimental data. The discharge 
trom the riser chiefly function operating pressure the 
main pipe and of boundary geometry. Theretore, the coeth 
cient of the head-loss term between the main pipe and the 
riser should determined the geometry the outlet 
any given operating pressure. For pipe 
limensions and constant operating pressure the coethcent 4 
will then be constant tor all values of + 


Examination of the equation in its dimensionless tort 
shows that, when the discharge ratio 1s unity, the coethcient of 
&, becomes zero, and the resulting equation contains only é 
as an unknown quantity. At 7, equal to unity, the experimental 
curve has the value of 0.32. Substituting this value in equa 
tion {6}, &. 1s determined to be 1.032. The value of 4. thus 
determined was assumed to remain constant tor the conditions 
t the experimental tests. establishe values of 
could be obtained by using the experimental relationship be 
tween r, and (AZ/1 Evaluating 4, in terms of 
tron {6} then becomes the equation of the experimental « 


It the relationship between é 


ponential form, te. 4 my then a plot of versus 


; 
"Si 
A \ A_\ 
\ 
A, 
logarithouc coordinate syste will appear as a sti hit line 
asi fet Az 'q 2 4 dq; a with a being the slope of the line and m the intercept Wher 
f, — 2 a loge and log é log log pl ‘ 
pe 1 qQ Fig m iS determined to be 1.43 an » be ( i he 
j t t t 
complete equation relating ind s then 
1.44% 
‘ | + 
+ 
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es Fig. 4 (Left) Graphical presentation ot experimental data e@ Fig Right) Graphical solution of é mr" 
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Forced vs. Natural Draft Ventilation Poultry Houses 


Promersberger and Reece Bryant 


ASAP 


OULTRY HOUSE ventilating systems are numerous 


et t t sect sof the Country 
| im ettort eter ¢ the operating characteristics of 
several verntiiat vs ter ind them etfect on laying hens, the 
North Dakota Agncultural Experiment Station studied three 
t s that are im « nuse. In the tall of 19460 we began 
lata in three trv houses that are identical except 
tor the ventilate ste bach house is 18 x 18 ft in size with 
a shed roof. Drop siding ts used on the outside of the 2x4 
stud Shiplap and vapor-seal paper are used on the inside 
The stud spaces and ceiling are tilled with loose-fill insulatior 
All pens have concrete floors Deep litter, about In, Was used 
in all t es. Old litter was removed in the spring and new 
litter added at the beginning of each season 
A fan ventilating system, a slot syster ind a slin- front 
Sy Ste were used. There are about 33 sqft of glass area on 
the s th side of the houses having the fan ventilating systen 
ind the shot syster The muslin tront house has 21 sq ft ot 


vlass area on the south side and | sqft ott curtains 


All | ses have about 7 sq ft of glass area on the north side 


located under the roosts 


bach test season was considered to be the four-month 


pernod tt December to March inclusive, except in 1948-49 
when the period trom January to April was used 


bighty White Plymouth Rock pullets were housed in each 


istributed as evenly as possible between houses 


I isis of age, pedigree, weight, and apparent vigor 

The rations ven to the birds were tormulated to meet all 
k sn requirements tor laying and breeding hens. All birds in 
the same ration during each test period 

included maximu ind minimum temperatures 
egy production, mortality, feed Consumption body weight, and 
exe batchability. The relative humidity was checked occasion 
ily with a sprnming psychrometer 
RESULTS 

Lemperatar A statistical analysis of maximum and min 
\ temperatures taken near the floor at bird level revealed 
that the three ditterent ventilating systems used did not pro 
1 ny significant ditferences in average daly ter perature of 
daily spread in te perature Temperature and humudity con 
dit sin the three houses were quite similar. Sizniticant day 
today Variation in temperature occurred throughout the ex 
pet ent since itte pt was made to maintain untforn 
temperatures. Temperatures in each house usually varied tror 
Ft ot lepending upon itside weather con ns 
On extremely cold days the inside temperature dropped to be 
low trees ill | ses 

Produi The three ventilating systems not 
produce any signiticant ditterences in eggs per hen per day 
However, in those years where higher daily ter peratures were 


recorded, greater spread temperature and greater 
production were of served. Average daily temperature did not 
account for any day-to-day fluctuations in egy production 
However, spread temperature from day day 
product n significantly This suggests that fluctuating ten 


perature serves as a stumulant tor greater egg production. More 
data ts necessary to detinitely establish this tact 


I paper w the w x ot the Ame 
‘ ba ‘ RK I t Davis 

The au rs and Reece BRYANT, respec 
tive va, ta eineer and poultry ha a North Dakota 


Mortality There were no signitcant ditterences mor 
between houses 

Feed Consumption. The data show that teed consumption 

vaned with egg prodt 


tion rather than with the type of venti 
lation syster 


used. When all trials of the experiment are con- 
required approximately 6.7 feed produce 
one dozen exvgs 

Body Werght. The method of ventilation had little effect 
on the gain in weight of the birds. Those in the fan-ventilated 


n those in the other houses in 
three the four years, but the differences were not great 


house gained slightly less t 


enough to be significant 


The hatch fertile was higher 
the tan-ventilated house three the years and only slightly 
less in the other year. For the entire period of the experiment 
the house with the slot ventilation gave the lowest hatch of 
fertile The per cent eggs also was lowest the 
slot-ventilated house and highest in the house with the fan 


ventilation 


Flow. measurements indicated that the fan 
the fan-ventilated house delivered from 1.5 2.5 cfm per 
bird depending adjustment. thermostat was used shut 
the fan when the poultry-house temperature dropped 
about 35 F. During cold weather the thermostat shut off the 
fan for several short intervals each hour. An accurate record 
the length time that the fan did not run during each 
hour was not kept, but this trme probably varied from 10 to 
30 min. On extremely cold days the fan probably did not run 
tor hour more. During milder weather the 
fan ran continuously 


Air movement the floor the three houses was also 
checked. In the tan-ventilated houses the instrument did not 
register the indicating negligible air movement. the 
houses having gravity ventilating systems the air movement 
was often high This air movement had 
parent ettect on the birds 


Content Litter moisture samples were 
taken once week two locations each house. The taking 
samples was usually begun the first December. this 
time the morsture content of the litter was about 25 per cent 
wet all pens. litter increased grad 
ually until a peak of about 40 to 45 per cent was reached late 
the various houses. All were excessively wet, 
especially during the latter part of the winter 


Excessive litter morsture seems general problem 
poultry houses. Apparently, with the construction used the 
test houses and previously described, it 1s not possible to move 
enough air through poultry house remove moisture and 
yet keep the temperature above freezing. This problem needs 
further study 

Figs. 1, 2 and 3 illustrate the types of ventilating systems 
used and a summary of the data ts shown in Table | 


TABLE 1) SUMMARY OF BIRD PERFORMANCE DATA 


Average of Four Seasons 5 


Force 

it ur 

Exe production, per cent $9.1 58 60.3 

Mortality, per cent 16 17.9 16.2 
Hatchability of all exes, per cent 68.2 67.4 643 
Feed consumption per bird for test period, It is 14.3 1 

Average gain in weight of b bird 42 % ( 
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FAN PERFORMANCE 


any project there are always some things 
bout equipment available that one can for which 


one suggest improvements. believed that continuous 
tan operation 1s 


desirable all ventilating systems 
cause ventilation is necessary at all times. Also, if a fan ts 
allowed will sometimes freeze position during 
cold weather and then fail to start when the thermostat again 
turns it on. Our experience with exhaust fans installed 
metal 


1 in 
A ring ot 
ids up on the inside of the metal exhaust duct and when 
the fan is stopped by the thermostat the tips of the fan blades 
this ring ice. The result has been some burned 
out motors, not properly protected, and poor ventilation 
A tan that would run continuously, but at two speeds, should 
eliminate this dithculty 


cts has not been completely satisfactory 


ice 


Iwo-speed fans are available, but the tan capacity at the 


low speed much too high. The low speed should give 
capacity about one-third that the high-speed capacity 
We have, on an experimental basis, installed a resistance unit 
and thermostat on a fan with a shaded-pole motor in such 

way that, when the thermostat went to “otf” position, it put 
the resistance unit in series with the fan motor and reduced its 
speed the point where delivered about one-third its 
original This system worked quite well. larger 
installations have used two fans, small one run con 


MUSLIN CURTAINS 
CAN BE ADJUSTED 


RIE air 
(winpows CAN BE 


EAHAUST FAN 


Fig. 3 The fan system 


tinuously and deliver about one-third the necessary capacity 
and a large one controlled by a thermostat to deliver about 
two-thirds of the necessary capacity. This system has worked 
out quite well 

Metal shutt 


sometimes treeze in the closed position, but when the tan starts 


ers on tans have not given much trouble. They 


the warm air blowing against the shutter usually thaws tt out 
and it will then open. We have also used homemade canvas 
shutters with good results 


St MMARY 


The three ventilating systems used produced no significant 
ditterences in egg production, m utality, feed consumption, and 
gain in body weight 

The hatchability ot all eggs was highest in the muslin 
front house, but the hatch eggs was highest the 
fan-ventilated house. However, these ditherences were not 
significant 

Litter became excessively wet in all houses 

Generally speaking, fan systems require much less atten 
tion from the caretaker. However, in cold weather they some 
times frost up and tail to operate 


Branching Flow Pipes 


Continued trom pag 


If, in equation {6}, &@ 1s replaced by its numberical value, 
2 
1.032, ky by its value as determined in equation {7}, and 
value for the conditions the study, 
21.08, a final equation can be written with the energy ratio 
function only the discharge ratio 


This is an empirical equation, true only for conditions similar 
to those used in developing it 


The equation does illustrate 
that the coethcients of the head loss terms are functions of the 
flow and of the geometry of the outlet, and that they can be 
evaluated by laboratory tests in terms of these properties 

The general equation expresses the true relationship for 
all diameter ratios and operating pressures. For each set of 
imposed conditions, however, values the and 
will have experimentally determined 

The results this study provide means for analyzing 
the pressure gain occurring across sprinkler riser outlet. 
should now possible introduce additional head-loss 
term represent the loss due turbulence within sprinkler 
line coupler. This term will probably be of a form simular to 
that of other minor loss terms used in pipe-flow analysis, but 
its character will likely need to be determined by laboratory tests 


REFERENCES 
1 Aldrich, Robert A. Flow of Water in Pipes with Multiple Out 


lets npublished master's thesis, the State College of Washington, | 


Barton, James R.: A Study of Diverging Flow in Pipe Line n 


published master’s thesis, University of lowa, 194¢ 
Bubr, D. A. A Study of Hydr Losse Sprinkler Irrigation 
Couplers, unpublished master’s thesis, Utah State Agricultural College, 


Carstens, The Hydraulics of Sprinkler Irrigation Systems 
Washington State Institute of Technology, Bulletin No. 212, May, 1951 
5 Christiansen, J. I 
Transactions, American 


239, 1942 


ics Of Sprinkler Systems or Irrigation 


Civil Engineers, vol. 107, pp. 221 


6 Oakey, John A” Hydraulic Losses in Short Tubes Determined by 
Experiment, Enginee 


717-718 


ring News Record, vol. 110, June 1, 1943, pp 


- 
a 
= —S = 
an | = 
| 
| 
— 
Fig 1 The muslin front system 
| 
Fig. 2. The slot system 
=: < | i} 


AGRICULTURAL ENGINEERING for December 1952 


Experimental Harvester for Castor Seed 
Milo Arms and Lloyd Hurlbut 


Assoc Member ASAE 
SOON suitable castor seed were devel 
oped for the United States, the need for the develop 
ment harvester was recognized. The need for 
local source castor was emphasized government 
authorities near the beginning World War The present 
world situation has re-emphasized the importance locally 
produced castor oil and has increased the demand for research 
and development work the castor seed plant well 
machinery for harvesting and processing the seed. There was 
little hope expressed for extensive commercial production of 
castor seed the United States until the harvesting problem 
could be solved satisfactorily 


CROP CHARACTERISTICS 


may divided into 
three groups considering plant height. They are commonly 
the dwarf group, the intermediate group, the 
tall group. The dwarf group usually less than tall with 
some branches located low the stem. The racemes (clusters 
seed capsules) are relatively small size and distributed 
throughout the plant 


height 


The intermediate group medium 
few varieties this group have branches growing 
close the ground. The low-branching varieties have racemes 
fairly evenly distributed throughout the plant. The high 
branching have racemes concentrated fairly well 
the upper portion the plant. The tall group are generally 
6 ft or more in height, with some varieties low branching and 
others high branching. The high-branching generally 
have fewer racemes than the shorter but the racemes 
are quite large. They are located mainly the upper portion 
the The stems and branches all groups are quite 
during the growing season, but they become dry 


brittle soon atter bemmg killed by frost, or by other means 


sturdy and 


Near harvest time, the plants have racemes all stages 
development. Some racemes are bloom while others contain 
mature capsules. Raceme development and maturity ended 
the freeze the fall This characteristic 
seed development complicates harvesting, shelling, and 
Storage, except when the seed capsules are harvested after 
extended period drying subsequent the time the plants 
were untavorable shattering characteristic the dry 
racemes makes early harvest desirable. The importance 
this latter characteristic may reduced breed 
varieties with better harvesting characteristics 

The cultural practices for castors are similar those for 
The corn planter with standard seed boxes may 
used planting the seed, special seed plates are selected 
tit graded Special seed boxes with inclined 
plates are also The seed commonly planted 
spaced apart. The plants are spaced from 
apart the rows depending upon the and the 
conventional corn cultivator 


rows can be cultivated with a 


The castor seed varies widely depending upon the 
the length growing season, the type and the 


available Under irrigation, yields 


per acre are reported in southern California (3, 5) 


2500-3000 Ib 
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Neb., the average yield dry-land castors was per 
acre in 1948 (7). 


GENERAL REQUIREMENTS FOR A HARVESTER 


Preliminary harvesting tests suggested the desirability 
having the stalks remain standing the field for subsequent 
harvest, case market develops for the plant fiber. This 
plan requires the use stripping device for removing the 
seed from the plant with only minimum 
gathered along with the seed 

The present unfavorable shattering characteristics the 
racemes harvest time appears justify the construction 
compartment for surrounding the plant prior the stripping 
operation, according Wiebel and Burlison (6). The dimen- 
sions this Compartment governed row spacing, size 
plant, and the forward movement seed capsules after they 
have been loosened from the plant. For high harvesting efh- 
ciency, should enclose the plant completely 
and the same time subject the approaching plants 
minimum amount disturbance and shock. This same con- 
sideration applies the plants the adjacent row 

The seed strippers apparently must contact the plant near 
the ground where the stem anchored firmly and where there 
number branches. They must sufficiently 
remove the seed capsules, but not remove ex- 
cessive amount plant These conditions indicate that 
the stripper elements must slope upward toward the rear 
the compartment and sufficient length reach from the 
base near the top the standing plants. variable-speed 
drive the strippers would make possible adjust the 
stripping action to meet existing harvesting conditions. Action 
the strippers may need supplemented, under some 
conditions, rubbing etfect which will loosen capsules con- 
tained sections racemes stripped from the plant. 

means must provided for transporting the capsules 
the stripping compartment the separating and clean- 
ing unit. The conveying device should action yet 
should not damage the seed coat (4) 

separating and cleaning unit should provided sepa- 
rate the broken plant fiber from the seed capsules. This device 
must separate seed capsules plant fiber having almost 
the same density the seed. seems worthy note that the 
ditference between the capsules and plant fiber appears 

Other important parts castor-seed harvester include 
transport wheels, power-take-off drive, elevator and collector 
Condition both the plant and the seed harvest time 
Nebraska seems justify separate harvesting and hulling 
operations the present time. 


Rear view of experimental castor seed harvester showing 
separating and cleaning unit 
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EXPERIMENTAL CASTOR SEED HARVESTER 


single-row, pull-type machine driven power 
has two transport wheels, the right-hand wheel being recessed 
into the stripping compartment (Fig. 1). The right side of the 
machine presents relatively flat smooth surface the 
jacent row 

The stripping compartment (Fig. 2-1) 401n wide, 
high, and 961n long. has bottom slot 61n wide with the 
front portion expanded width This slot nor 
mally closed with overlapping strips pliable rubber. Other 
features which make the compartment seedtight possible 
(a) two strips light-weight canvas suspended from 
the top and attached the sides the compartment from 
the frontal opening (Fig. 2-2); (4) side mounted about 
back the frontal opening (Fig. 2-4), and short 
canvas curtain suspended from the top about the rear 
the frontal opening (Fig. 3-3) 

Four stripper elements, located inside the main com- 
partment parallel the bottom passageway for the plants 
(Fig. 2-6), serve strip the seed from the plants. Each ele 
ment consists of a main shaft carrying four strips of S-in 
rubber belting tapered the lower end that the base the 
plant will move into the stripping unit easily. The stripper 
elements slope upward toward the rear the machine 
angle about deg 3-6) 

The stripper elements are mounted two pairs with one 
pair located about above the other. They all turn that 


feveloping the 


Nathan Gold ot Lincoln, Net 


Nebraska harvester were provided by 
and the Baker Castor Oul Co 


Laboratory tests of an inclined-apron cleaner 
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Fig 3 Side view of experimental castor seed harvester 


the stripping action upward the plant. The upper and 
lower pairs elements are located that their respective 
strips belting overlap approximately one inch and are timed 
about deg apart section a-a). 
drive provides means for determining that the strippers must 
turn about 380rpm when the machine traveling about 2mph 

Two conveyers, one each side the bottom slot, serve 
transport the stripped material the separating unit (Fig 
3-7). Each conveyor consists of two steel chains connected by 
dragflights. These chains are recessed and the 
dragflight are close the bottom the conveyor 
order prevent damage any capsules which are segmented 

raddle constructed small slats spaced 1.5 and inter 
laced with narrow strips rubberized canvas the same 
spacing serves elevate the seed and also serves 
separate the large pieces plant from the capsules (Fig 
3-8). flat surface under the forepart the raddle causes 
the seed capsules and carried about 
length. Small triangular plates line with the center 
the chains and located in the center of the separating section 
the raddle causes this section the raddle vibrate and 
release entrained capsules. The return part the raddle con 
tains sharp upward bend immediately below the upper end 
the elevating section. This bend designed prevent cap 
sules from bouncing along the normal downward slope the 
return section the raddle 

Rubber-faced blocks are located that they ride the 
separating section the raddle and provide supplemental 
action break whole racemes sections 
racemes stripped from the plant (Fig. 3-10) 

endless inclined apron remove small irregular 
sections plant fiber from the capsules and shelled seed. The 
slope of the inclined apron can be adjusted anywhere between 
The angular range and the speed the apron 
periments (Fig. 

Other fundamental parts the harvester are cross con 
veyor consisting belt located the base inclined 
apron, an elevator constructed of 6-in belting equipped with 
flexible flights, and overhead collector-bin for the 


BELLE CITY EXPERIMENTAL HARVESTER 


1948 the Belle City Co. started construction five 
experimental machines patterned fairly closely after the Nebra 
ska harvester special order issued The Baker Castor 
Oil Company. 1949, twelve the Belle City machines 
were available for use. One the machines was given pre 
liminary field test the University Nebraska 1948. 
second machine was given fairly thorough field test the 
following vear 

The preliminary test, in 1948, showed that exterior ribs, 
exposed shaft ends, and exposed pulley caused appreciable 
shattering the adjacent row. These parts were covered with 
smooth supplementary surface and improved performance 
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ched row was later ichine har 
ichine ettect in the adjacent row 
ot both hand-harvested and 
subseq shelled by hand in 
tage ot ed. The machine 
ected ¢ vy and a record was 
lamayed | the harvester 
OF TES RESULTS 
conditions were observe tur 
1948, and 194 it Lincoln. These 
terences in the weather prior te 
plants were not completely de 
The leaves became dry and hung 
of | In 1 
perio ‘ Several Weeks 


¥ iny of the leaves and the branch 
i t ry row in the low areas of the treld These 
| ts were al t completely defoliated, but later they began 
‘ to tor new t All of the plants were completely killed 
t t two weeks later. S sequent to the killing frost, high 
sused ¢ ferable lodging tn the low areas of the 
: | tield { broke er the ill peduncle carrying the racemes 
: At the time of harvest, the racemes on many of the plants in 
s the low area were hanging down and they were not firmly 
ittached to the branches, The plants on the higher areas were 
ret tertally attected by the early liaeht trost and the wind 
hd only minor damaye in that area. The upland plants were 
stand erect with the racemes tirmily attached to the branches 

ut thar st t 
Dur the early stages of ce clopr ent of the Nebraska 
harvester, in 1947 and experimental tield trials served 
tor observations. Freld tests to determine harvesting eth 
the two harvesters were conducted 

first 

Data recorded im tests with the two experimental t echan 
1K harvesters (1 ( show that or modifications and 
t | fhustment reduced the harvesting losses, even 
hy thre delay involved in iking changes may have 
bee ewhat of a counteracting tactor It should be added 
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that the original Nebraska harvester had been modited several 
and was nearing the end of its useful life 

better for the Nebraska 
harvester October compared October 18, 
unly to improved gathering points, higher speed of the 


times previously 


harvesting ethaency shown 


due n 


rubbing blocks the raddle, and greater slope 
tor the endless cleaning apron. Tests on October 22 and 29 
indicate that a delay of one week did not materially atfect the 


emiciency A test on October 29 in the 108-43 variety 
ind another November the Connor vanety indi 
cate that the shape and size of the plant materially influenced 
the ettiaency of harvester. The harvesting ethcency was 
highest in the bushy Connor variety even though the 
extremely tall plants extended above the top of the stripping 
partment. Many of the plants were 9 tt tall 

Tests made with the Belle City experimental harvester on 
November the variety show higher than 
November 10. comparison 
tests indicate the adding smooth shield 


harvesting 


test on 


the 


less 


con 


those tests 1 sade on 
truding parts that Caused some shattering in the adjacent row 
The ethciency, the 108-3 


variety, Was about 88 per cent 


highest harvesting obtained with 
Tests in the Connor variety indicate a maximum possible 
per cent A 
parison of the data recorded on November 10 and subsequent 
dates indicates that the lack proper adjustment the clean 
the November test resulted excessive loss 
over the cleaner. November was days after the killing 
trost. By November 15, the Connor variety 
what and the etfects protruding parts shattering 
became noticeable. A teld test four days later, 
19, showed that a smooth shield over the pro 


achine-harvesting efficiency of about 97 con 


ing 
had dried some 


adjacent row 
on November 
truding parts improved the harvesting 
This test also indicated that carefully adjusted harvester 
the stripper type the slender, erect Connor variety should 
work throughout the normal harvest season about 
cent etticiency. 


CONCLUSIONS 


Tests with experimental stripper-type harvester indicate 
that castor seeds can harvested trom selected existing varie 
ties with harvesting ethciency per cent. Harvest 
ing etticrency 1s influenced by weather conditions, time of 
harvest, type plants, erectness plants, harvester 
ment, rate travel, and ability the operator 
the row 

The harvesting efficiency will undoubtedly improve when 
better varieties castors are developed. 
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Drainage the Red River Valley North Dakota 


Francis 


MemBek ASAE 


HE Red River of the North is the only river in the 
United States that empties into Hudson Bay. It rises in 
Lake Traverse, which 1s on the boundary between South 


Dakota and Minnesota, and flows due north forming the 


boundary between North Dakota and Minnesota, crossing into 
Canada near Pembina, N. D 


Effect Climate The long-time average 


year year, the total annual widely from the 
average. This condition has made it dithcult to establish a 
long-time drainage program. As would be expected, drainage 
activity largely with periods high During 
the period 1861 to 1877, when settlement started, the average 
annual raintall was 18.291n. This was not sufficient to create 
serious drainage problem. For the pertod 1878 1916, the 
average annual rainfall was 24.451n, and the records show 
that there were 21 years in which the raintall exceeded 24 1n 
and three years in which the rainfall was in excess of 3010 
Serious crop damage occurred over the area and it was during 
this pertod that action was initiated to develop and carry out a 
drainage program. During this era of high raintall a request 
was made the Department Agriculture for technical 
assistance, which resulted in a study conducted by J. T. Stewart, 


and, as a result of his recom-mendations, many large drainage 


systems were built. From 1916 to 1940 the average annual rain 
tall was only and the demand for practically 
ceased. A closer examination of the records for this period 
shows that from 1929 to 1940 the annual ratntall was only 
15.461n. The low was recorded in 1936 when there was only 
8.87 in of precipitation. The drought of the thirties was accor 
panied by severe wind erosion which partially tilled many of 
the channels. there was not enough create appre 
ciable tlow during the drought, vegetation and brush became 
established to further obstruct the channels and improve the 
conditions favorable to water and wind-borne silt deposition 
the drains generally served useful purpose during this 
period, maintenance was done. fact, many people who 
came to the valley during and immediately prior to the drou 
were of the opinion that drainage was a waste of money and 
not essential to the economy of the area 


Subsequent to 1940 rainfall began to increase. It reached 


a high of 30.48 in in 1945 
tormed from 
d 


Immediately the valley was trans 
a dry-land area to an extremely wet area. Croy 
amage was severe. In 1943, it was estimated that in six 
counties 634,000 acres of land were totally or partially out of 
production, entailing a crop loss of $10,852,000. In 1944, a 
simular estimate incl 


ing counties showed 1,026,000 acres 
atfected lack drainage, representing total loss 
$13,565,000, $13.22 per acre. The demand for high 
cultural production due the impact World War 
coupled with high prices, made essential that steps taken 
provide adequate drainage tor the area 

SCS Program. Req 


individ 


ests for assistance were made 
b 


t 


groups, municipalities, Counties and legislators, 
which resulted in the Department of Agriculture authorizing 
the Conservation Service organize their operations 
provide technical assistance planning and supervising the 
construction drainage systems. The program covered the 
rehabilitation existing drains and the construction new 
drains. The first problem was provide adequate system 
outlets for the area; so, for the few years, efforts were 
largely concentrated on the building of main drains. One of 
the problems involved getting the work done was finding 
contractors who would the work reasonable 


paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Kansas City, Mo, June, 1952 


as a 
contribution of the Soil and Water Division 


The author C. J. FRANctIs, regional engineer, Soil 


Conservation 
Service, U.S. Department of Agriculture, Lincoln, Nebr 


order to help alleviate this situation, the federal government 
allocated a sum of money to the 


Soil Conservation Service tor 
he purchase of equips 


t The Soil Conservation Service 
loaned the equipment to soil conservation district boards of 
supervisors who acted as contractors, doing work by the hour 
the job the occasion required. The government only 
purchased a limited amount of equipment so there was plenty 
work for all private contractors that were The 
government-owned equipment was generally used on small 
group and individual jobs, and the bigger jobs were advertised 
and given to contractors 

conservation districts were essential provide 
vehicle for getting the and 
people responded and 


ge job done, the 
mediately formed districts all the 
counties which was problem 

North Dakota recognized the need for the immediate con 
struction drainage works permit the land the valley 
approach its production potential 


construction, the state legislature appropriated a total of 
$730,000 over a 10-year period, to be made available to legal 


drainage districts for rehabilitation of old drains and construc 


tion of new drains on a 60-40 basis. On approval of plans by 
the chief engineer of the state water conservation co 


INMUSSION, 
the state allocates per cent the cost the the 
drainage district. This financial aid proved a great impetus in 
getting the done 

Many non-legal group drains were built under the pro 
gram. These drains were eligible for ACP payments under 
what 1s known as a pooling agreement. Under this agreement, 
the federal contribution is about the same as is provided by the 
state for legal drains. Legal drains are not eligible for ACP 
payments. All individual tarm drain. 
ered the ACP program 


oper itions were cov 


Revision Drainage Drainage laws existing the 
time the drainage program was initiated were not designed 
facilitate rehabilitation of old drains. The laws in force limited 
the expenditure for cleanout operations on any one drain to 
$100, except under conditions where per cent the inter 
ested individuals petitioned the county to do the job. Such a 
law was a major deterrent to sound maintenance operations 
It is a dithcult and time-consuming problem to secure the sig 
nature of 60 per cent of the treeholders, and for practical pur 
poses expenditure not exceed $100 
insofar as rehabilitation of a drainage system is concerned 

At the request of people in the area needing drainage, this 
law was amended to make tt mandatory for the county con 
missioners to keep the drains open and in a good state of re 
pair. The cost of the maintenance 1s levied and collected in 
the same manner as required tor the orginal construction of 


the drain. The law provides that the levy for any or 


ne year 
shall not exceed a maximum of 5O cents an acre on the lands 
in the district. The county commussioners n ack late a 


fund for this purpose but the fund shall not exceed the 1 
m levy allowable for any one year. The county board 1s 
required to let jobs to the lowest responsible bidder 


To enable 
use of equipment furnished by the government, laws were re 
vised to the extent to permit the county Commussioners to enter 
into contract with the soil conservation district supervisors 
the work their opinion, the work could done 
more cheaply with equipment loaned them by the Soil Conser 
vation Service. The Act further provides that under conditions 
where the levy and accumulated funds are not sufficient to 
finance the work proposed, the county 
petition of property owners representing 10 per cent of the cost 
the work, are required hold hearing all interested 
parties. owners per cent the property liable for the 
cost agree the the board authorized proceed 
This and other changes the existing laws greatly facilitated 
the carrying out the program. 


Technical Standards. The report made Stewart 
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cost be designed in 
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above design tlow 


snow 


overtlow 
d ating far and 
cree lath 


ireas ad 


acent to the ditch systems were 


However, as soon as the 


ifed 


overflow trom main streams 
drained the water and 
t the land in crops as soon as the soil 


ditches EXCESS 


made 1 ble to 7 
dred suthcently 
Those ditch systems that were inspected all provided very 
satistactory dramage vy that the total flow was 
greatly in excess of desizn flow, it appears reasonable to con 
clude that the drammage coethcrent used in design ts ample 


Secvoon, Standards for main drains and laterals 
depth of flow at desizn stage of 4.0 ft, with 


the exception that the depth may reduced 3.0 the 
upper 


Considernn 


call torn 


when such a depth assures adequate drainage for 
the adjacent land 


The bottom width was set imimum of 4.0 ft 


The side slopes were specitied to be not steeper than 2:1 
In several ot the counties, all ditches are built on 3:1 slopes in 


order to reduce maintenance. The trend to flatter slopes in 


created experience gained 
drains that were built to these slopes on our recommendations 


these counties was 


We have experenced dithculty in maintaining side slopes on 


ditches constructed sandy sols 


Irrespective of the slopes 
cross-section of most of the ditches that have been 
built in sand has decreased in depth and 
the extent that ulti 


little value 


used, the 


increased in width to 
ately a broad shallow channel exists that 


ws oft to drainage of adjomming 


lands. Continued 
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aintenance does not 


appear to alleviate the situation. It 1s 
our opinion that ditches in sandy soils will require excessively 
high maintenance costs to keep then 


condition 


possil le to establish vegetation, 
the cross section may be partially 


aditions where tt 


or reasonable 
periods of time 


Velocitee 


ance with the table canai velocities atter aging, 
as recommended 126 by the Civil 
Engineers. It ts flow en 


countered ewhat higher velocities 


than when conditions are favorable to the 
fort 


The velocities used in design are in contorm 


American 
that the 
permit) son 


Society of 
recognized intermuttent 
drains wall 
given in the table 


ation of vegetation 
Roughness Coefficient. We use an n of 0.030 to 0045 for 
bottom widths over 6 ft, and 0.04 for widths less than 6 ft, 
considering a depth of at least 4.0 ft. An » of 0.040 ts 
tor depths less than 4.0 ft 

Disposal of Waste 


inks 


used 


This condition has been met in practically all instances 
except in connection with cleanout jobs where right-of-way ts 
not and additional cannot obtained 


Field Intets. Field inlets are to be in accordance with the 
standard plan shown the SCS Region engineering hand 
standard pipe structures are 
proved. The location and installation of inlets is provided for 
at the time of construction. Vegetated 
naturally as the banks of the drain are 
second year after construction 


flumes or 


have seeded 
vegetated the 


flumes 
well 
Bridges are preferred culverts 
When culverts are used, the cross-sectional area shall not 
gradient the ditch that the maximum 
head on the culvert shall not be more than 0.2 ft, based on the 
design flow 

These standards were developed cooperatively with Region 
3 which operates on the Minnesota side of the river, to assure 


Red River Valley 
Outlet 


Grade al 


the Red River deeply entrenched 
floor, the tributary coulees and streams which serve 
outlets for drainage systems create outlet problem. 

any cases has been necessary increase the grade the 
lower end of main drains to permit the grade line of the ditch 
to meet that of the natural outlet channel. In many instances 
the increase grade creates velocities far excess the non 
erosive velocity. However, the main stream usually flood 
Stage at the time the drain is operating so the steep gradient 1s 
neutralized to some extent. We have found that it is the best 
practice provide gradual steep slope the end drain 
rather than flat grade and end abrupt over 
fall the outlet. Overfalls will cut back 
stabilize on a steep grade, but much less erosion is induced by 


providing for gradual transition from the grade the ditch 
to that of the outlet 


the valley 


Observations made large number 
old drains that have been functioning for years show 
that satisfactory outlets can obtained steep grades. Little 
use has been made structures for outlet control because 
cost. most instances, series structures would 
required because the grade most waterways could not 
considered stable enough insure maintenance one struc 
ture the point where the ditch enters 

Special Conditions, One factor that the operation 
ditches this area that snow melt responsible creat- 
ing mayor flood conditions. The channels the Red River 
and streams are not adequate handle the flow 
created melt heavy pack snow; consequently, the 
lower bench the valley often completely inundated. This 
same condition created lesser degree the drains 
themselves 

The ditches this area with snow and the snow 
compacted and greater depth than the remains 
the ditch after initial begins. Thus, for 
atter runoff starts, the ditch capacity zero and water backs 
cut the ditch and (Continued page 790) 


KH 
extremely valuable formulating plans for 
necks the field at selected points showed that the 
topography ce 1 he sed with it question, so we were re 
heve t the necessity of taking pography over wide areas 
he purpose of delineating rainape areas and land slopes 
Tatars ditct ystems in the area, which was an invaluable guide im bia 
Mr Stewart, duet ce 
ald pattern of drainage we de wie 
Asa itter of interest his 
age the area, including 
mp tor the cost of exc 
| 
per acre, based on the are 
im the area is af t 
(he area ts pe 
: providing tlet dramaye 
i 
witl 
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through 


delivered throughout his implements 


BLOOD BROTHERS Universal Joints 


Half the size and twice the power that's tractor! 
And the vast improvements are but part the story. 


For the Agricultural Engineer, striving always for progress through 
power, has achieved spectacular results developing implements 
that operate from the 


Blood Brothers proud its contribution this progress: The 
manufacture dependable universal joints that get the 
power through where it’s needed. 


For farm implements, more Blood Brothers Universal Joints 
are used than all other makes combined 


GOING GREAT GUNS! 


For tractor steering columns, and other 
uses, Blood Brothers’ new Joint 
“going great guns”. The extra-strength 
forged yoke and center cross, plus in- 
side-retained snap rings, have made 
this low-cost quality joint increasingly 
popular with tractor builders. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 


Division Standard Steel Spring Company Chicago Office: 122 Michigan 
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equipment Tort iking the small 


starts, the ditch is quickly 
cleared and operates at Capac 


ity. Some tarmers have devised 
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PERATIONS IN COUNTIES IN THE FED RIVER VALLEY OF NORTH DAKOTA 


(For the Years 19% to 1951) 


furrow required to provide the 

initial channel. Some further 

Study 18 required to determine 

if it as practical to solve this 132,653 
problem. Due to the fact that 62,8 7,901 
the flooding occurs at the time 

the ground as frozen, there 1s 157935117 1,336,690 
no crop damage and the plant 720, 666 1B, 


ing time for crops 1s not delayed 

Observations in those areas 
where tields were mundated 
due to a temporary increase in 
the contributing dramage area 
or because the ditch Capacity 


was reduced 


ie to snow drifts 


showed some erosion took place 
in fields adjacent to the ditch 
and at inlets to the ditch. The erosion was created when the 
How line of the ditch dropped below the adjoining land level, 
leaving an overtall that created erosive velocities. F 


occurred 

for a considerable pertod under such conditions due to the ex 

tensive arca that was inundated. The outlets provided were 

the 


large enough to handle such large volumes of water, and, 
due the depth over the area, water entered the 

ch at locations not provided tor in the design. Most of the 
the tields the damage to the ditch banks 
was not at all sertous. The erosion, however, contributed silt 


which was deposited in the ditch As the ditches are new, the 


lower than that used the design; consequently, 
the velocity tlow was greater than ortginally figured. Higher 
{ much of the silt to be carned through the 


in major drainageways. It is dithcult to 


ndition entirely, however, maintenance of a strip 
i rod wide adjacent to the ditch, in addition to 
adequate number of outlets, would be helpful 
Some s hing of ditch banks was observed in certain 


sections ditch systems. The sloughing, for some 
reason, was largel ined to the east bank of north and 


south ditches, and to the south bank of east and west ditches 


he general winter wind direction in this area is from north to 


s h and west to east; thus the snow would be deepest and 
More 4 pact adjacent to the north and west banks. It may 
be deduced that the first flow in the ditch is directed against 


the east and south banks because of the above-mentioned con 
ditions, As this bank is exposed first, it thaws more rapidly 
the water the ditch. This 
may account for the sloughing that occurs 


Parm Dyarnag Up to this point, this paper has centered 
on the planning and construction of mam drains. There were 
good reasons for such an approach. In the first place, due to 


the general lack ot drainage work in the valley, it was nec 

essary to provide a system of main drains to serve as outlets 
for the much needed Also, landowners 
were not tamuliar with the problems involved in drainage and 
generally held the opinion that all that was needed was main 
drainage system. out extensive demonstration 
program establishing farm drainage systems and gradually 
sold the that farm dramage was necessary part any 
over-all drainage program. The first few years the program 
operation, main drainage works far exceeded farm 
drainage operations. Now that the program is better under 

stood, however, drainage operations exceed main drain 
years will have large part 
farm work completed where outlets are 
There need here into detail regarding the 
technical aspects farm drainages. have employed the 
random and parallel ditch system described the paper, 
titled “Surface Drainage Tight Beauchamp 
(AGRICULTURAL 1952, page 208) 


Originally, we recommended V-type « 


tuhes having flat side 


slopes. Due rapid loss depth this type 
ditch and the construction with much the equip 
ment available the region, turned section 
which now used the practical exclusion any other type 


Progress the the initial stages the program, 
built big backlog plans for main drainage systems 
found that trom years generally required for the 
people to perfect an organization, straighten out legal matters, 
and reach decision carry out the construction. used 
every possible means screening applications making 
the surveys required prepare construction plan order 
insure balance between plans and construction. Construction 
lagged considerably behind plans during the first few years 
However, the fatality rate for plans over long-time 
low. Practically all the plans have prepared 
have eventually been approved for construction 

During the 8-year the Soil Conservation Service has 
planned and supervised the construction drainage works 
having total ditch length approximately 3,400 miles 
volving 17,500,000 cu yd of excavation. A detailed summary of 
the program shown the accompanying tabulated summary 

We have not made an inventory of all the drainage system 

in the valley but, based on our information, the drainage pro- 
gram outlined report the Red River Valley 
approximately per cent complete. would expected, 
the ratio drainage works constructed works proposed for 
complete protection varies from north south. The ratio 
highest the southern counties where the land more inten 
sively cropped primarily because the longer growing season 
The rate which the remainder the job done will depend 
largely and economic conditions. continuation 
the present wet cycle will result continued drainage 
operations high level 

fully appreciate that another drought will slow 
drainage work. We are, however, confident that maintenance 
will continued the extent that the drains will remain 
operative through protracted drought period due the 
intensive educational program that has been carried. Farmers 
have come realize that drainage essential part 
any drainage job; thus they will take a more active interest in 
seeing that main outlet systems are kept good operating 
condition 


Harvester for Castor Seed 


Continued from pare 


Knowles, Fo Castor Bean Production in Calitornia. University 
of Calitornia, Davis 
6 Weibel, R.O. and Burlison, WL A Review of the Experimen 
tal Work on Castor Beans in the United States. Chemurgic Papers 
1946, series 3, no 461, p. ¢ 
Woodward, Ro FE. and Hoffman, A Industrial Survev ot Castors 


Chemurev Project, University of Nebraska, Jan, 1949, p 


lege drains, id drains, drains, drains, Excava- length, 
| trains yd drains, niles cu yd ailes tion, cu miles 
80.0 373,515 71.3 1,929,258 151.3 
62.5 506, 17 221.7 1,645 , 43° 264.2 
ITT .2 1,525 & 688,213 WO1.7 
229.7 1,209,954 3,211,871 629.7 
P 
COUNTIES BORDERING RED RIVER VALLEY 
Main and group drains Fare drains Total 
cu ya ailes cu yd ailes cu yd Biles 4 
491,329 7.3 2,264 608.2 2,735,806 105 
| 
La 
| 
| 
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With the complete auger furnished by Link Bete, this Oliver Model 8 hay baler handles up to 8 tons per poy ina 
There’s substitute for “total engineering” 
screw conveyors 
LINK-BELT integrates all get the exact type and size for your particular 
components give you the right requirements engineered suit your needs 
conveyor for your machines addition, Link-Belt Screw Conveyors are accu- 
rately made for easy assembly and long-life 
how “total engineering” works for you when operation. They help make your farm machinery 
you buy Screw Conveyors. First, Link- designing task easier, more flexible. 
Belt conveyor specialists analyze your Ask the Link-Belt office near you for any engi- 
recommend the right components. That means you neering assistance you need 
builds augers and screw conveyors for farm machinery all types 


Forage Post hole 
harvesters 


Grain Feed grinders 


loaders 


Manure 


harvesters 
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spreaders t LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
lanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 
4, Toronto 8, Springs (South Africa). Offices in Principal Cities. 12,087-8 
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Value Replications Research 


Eugene McKibben and Milton Berry 


FELLOW ASAE 


HE terms tundamental and applied research have been 
the subject much debate for many years. great deal 
has been said about the relative values of and the dit 
ferences between these two kinds of research. A simple defini 


tor tundamental research search for new knowledge, 


for its own sake without concern as to whether it will ever be 
ipplied, while applied research may be detined as a search for 
new kno fye to be immediately applied to the solution of a 
specitic proble 

Very little ayncultural-engineering research is of the strictly 
fundamental type because almost always the agncultural 
engineering research worker i seeking the answer to one or 
more specific problems. There ts, however, no reason why the 


worker in the field of ap] hed research should not seek as much 


idditional new knowledge as is possible without seriously 
handicapping his search for specinc answers 

In fact, it us the authors opinion that much of the talk 
about so-called ¢ amental and apphed research 1s: beside 
the port. Most research carried on by modern scientists 1s a 
combination of the tundamental and apphed. The important 
question is not whether a particular research project is f i 

A} pa ‘ atar Nor Atla Sectu 

Ameria t Aw Ing er Me 

‘ 

tS. De Ay 


Assoc Memper ASAE 


mental but whether etfective possible. The 
test 1s in how it answers the following questions 


use being made the data from past 
Has there been adequate search for such data? 


1axin 


mum 


Has proper consideration been given to experimental 
design and the effective use of statistical methods? 


every practical means being used control variables? 


Are adequate records being kept the experimental 
conditions All unusual phenomena 
noted even though at the time they may not seem to be pertinent 


Are the being compared with 


and checked 


against those research other agencies? 

Are the data obtained being related and analyzed 
to give the maximum amount of useful information, particu 
larly information general principles? 


the case public research agencies are tindings being 
promptly and etfectively published? 


Perhaps the most important question which can asked 
about any research project is, are the alleged tindings real, are 
they true? If not, the research ts worthless, if so, such findings 

ay be invaluable. No one can be certain when, where or how 
such new knowledge may 

One the most common agricultural engineer 
ing research in the past has been the failure to give adequate 
consideration to statistical methods. There are some explana 
tions of this tault but no satisfactory excuse. In many earlier 
engineering studies has been possible control variables 
well enough so that the vartability of 
the data obtained has been less than 
the which the investiga 
tor was interested. Under such 
tions statistical methods are not needed 
agricultural engineering research 
worker, however, often working 
proyects where the soil or some biolog 
ical phenomenon one the variables 
Under such conditions € measure 
the the resulting data 
rnust be obtained. This requires at least 
more are needed permit satisfac 
tory determination reliability. 


It 1S, however, 


son 


a common observa 


tion that in planning research projects, 
the great importance each the 


+ + 


The data « three repl 


ed as means of the tour replicatior 


REPLICATIONS 


proposed treatments and limited facilities, 
personnel. However, unless var 
can very completely controlled, 
number replications 

The disk plow draft data for three 
disks three speeds shown Fig. 
illustrate this point. Fig. each repli 
cation plotted separately. Replication 
the only one which, taken itself, 
appears like set data. 
However, the curves for this replication 
have slight downward concavity while 
the results many carefully conducted 
tests tillage implements, well the 
other replications, show the opposite 
rection of curvature 


(Continued page 798) 
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minimized fire danger 
with steel building” 


says Frank Street 
Cardinal Farms, Henderson, 


most farm owners, Mr. Street makes steel sheet covering makes permanent, weather- 
thorough study any improvement tight structure with very low maintenance. Also, 
made his farm, especially when investing find that the 10° 15° lower inside tempera- 
new building. most logical says ture beneficial fruit-packing operation. 
Mr. Street, all-steel building. well pleased with the features this 

winter, fire destroyed peach-packing all-steel building and intend make additions 
shed which stood this same site. All the equip- the building soon.” 


ment and stored material was total loss. 
new steel building gives complete assurance 
that fire loss, any, will cut bare mini- 
mum. This, course, reduces insurance and 
cuts costs. 


steel building your best buy you are 
interested low-cost unobstructed floor space, 
fire protection and properly designed window and 
door openings located where you want them. 
Send the coupon for complete information 

steel building provides clear floor space steel buildings, learn for yourself why you get 
and unobstructed door opening. The galvanized more for your money when you build with steel. 


Agricultural Extension Section, 
United States Steel Company 

Room 2831, 525 William Penn Vlace 
Pittaburgh 30, Pa 


I am interested in steel buildings for the following 


0D grain storage (10 cattle shelters 
OC) hay storage 0 dairy barns 
[) machinery storage 0D poultry shelters 


other 
Approximate size or capacity 
Send information to 
Name 


Address Town 


County State 


United States Steel Company is a steel producer, not a 
steel building fabricator. Your request. therefore. will 
be sent to building manufacturers who fabricate steel 
buildings for farm use 
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AME LUMBER ALSO MEANS. 
THIS BRAND 
- 


LUMBER GRADING CLASS: Here, ond at other sessions, experi- 
enced graders take “refreshers” and new students, their training. 


the last piece shipment 
the first, uniform grading and careful 
handling are two important factors con- 
tributing toward the delivery such 
value. 

The modern manufacture refined 
lumber complex process requiring 
precision machinery operated able 
production people. 

Grading begins the headrig, where 
theexperienced sawyer judges the grades 
and sizes that can best cut from each 
log. resawing, edging, trimming, 
sorting, finishing, equal skill and equal 
care must exercised insure accu- 
rate, uniform grading. 

Throughout the Weyerhaeuser mills 
attention also prevails insure care 
handling. Thorough training prepares 
workers for each exacting task. the 
operation lumber handling equip- 
ment such log turners, conveying 
machinery, grading tables and lumber 
carriers, the watchword protect 
finished lumber against damage 
appearance. 

designers and owners, this extra 
care grading and handling Weyer- 


PROPER CAR LOADING is the concluding step in preparing good 
lumber, correctly manufactured, for satisfactory service in final use 


Grading and Handling 


haeuser 4-Square Lumber means extra 
value. When buying lumber, 
look for the brand name that stands 
for reliability the name WEYER- 
HAEUSER 4-SQUARE. 


One of a series of advertisements defining the important 
factors contributing to the production of good lumber. 


The Snoqualmie Falls, Washington, Mill 
At mills located on the West Coast and Inland Empire, Weyerhaeuser 4-Square 
Lumber is produced in a range of products from Douglas Fir, Idaho White Pine, 
Ponderosa Pine, West Coast Hemlock, Western Red Cedar and related species. 


WEYERHAEUSER SALES COMPANY e ST. PAUL 1, MINNESOTA 
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Factors the Improvement Pastures 


Memuerk ASAE 


RASSLAND farming, know today, has 

panded to where it is now considered one of the 

ther farm croppmg pattern, problems have grown up with it 

Methods for handling and storing grass silage and dry forage 

have been matured point reasonable and prac 

ticality The other phases seeding, fertilization, soil pro 

cessing, and pasture development of meadow crops have 
been lett tor later exploration 

The relationship between soil, seed, and nutments 1s com 


ple ind their true relative importance to one another must 
he recognized by the engineer. Soil must be processed to op 
environmental conditions for germination the seed 
and emergence of the seedling. Nutnents must be in position 


and balance to nourtsh the seedling throughout the early stages 
of growth 

Pa Pasture maintenance involves the 
pr trom and tenance of an already established pasture 
with a healthy rowth of plants through proper manaypement 
practices, fertilization, liming, and other required 
“ ind yvrass treatment 

Maintaining the proper outrent balance, liming and graz 
itis inagement are probably the three most important steps 
toward the untenance otf pasture 

Such disturbing factors as low water intake and hard soil 
formation persist in some areas. Unfortunately, if these con 
ditions extst, ther greatest impact will come during dry 
periods. At this time all rainfall should have ready access to 
the root zone. In order to accelerate water movement into the 
soil, several machines have been developed to form vertical 


channels extending trom the surface to depths of from 5 to 12 


These channels may the form round holes 
gravitational water, must taken into consideration 


operation of this kind 

Maintenance of a vigorous plant growth, through the ap 
plication supply plant nutrients, will probably 
do more than anything else to foster rapid intake of water 
because of the ettect which the roots of the plants have on the 
improvement of sol structure. The value of good soil struc 
maintenance cannot be overestimated. This 
that, from engineering standpoint, improvement 
in the design and use of seeders and fertilizer distributors may 
make the greatest contribution pasture maintenance 


Pasture Establ; This involves the preparation and 
fitting of land to optimum standards of soil structure and tilth, 
and seeding the land with the desired mixtures and species 
for complete establishment of a pasture crop 


ture in pasture 


Ament 


Many factors are involved securing good stand 


vigorous healthy plants. One is the establishment of a well 
prepared seed and desired Prime considera 
tion must given the preparation granulated 


zone of soil which wall assure spherical contact ot seed with 
soil crumb, tor quick and 


The 


root bed need 
seedber 


etlective germination 
not be refined to the same degree as the 
Roots our present mixtures legumes and grasses 


occupy practically the entire area of a full plow layer. It ts 


imperative, therefore, that air, moisture, heat and nutrients are 

paper pres 1 betor mee of the Pennsvivantia 
Section ot « An s t Axt ral Pogineers held at Penn 
syisania State \ 

It ‘ A ca 4 lev pn 
en New H 1 Ma Dis The Sperry Cory 

ot G Ko Mc¢ AM New H Division, Th 
Sperry Corp, Shipt State Univ vy, and Ro Dudley 
Mississippr State ¢ prepara ott paper 


readily available within that area. finely granulated root 
bed retards the movement these elements. 
coarsely granulated root bed containing large clods will retard 
the movement capillary water, but will enhance the down 
ward movement gravitational water 

has been suggested that probably more 
meadow seedings arise from deep placement the seed the 
soil than from any other single cause. Under some conditions, 
early spring seedings may broadcast the surface when 
freezing and thawing the soil can relied upon give 
proper coverage. When the seeds are planted deep 
more soil, the stand reduced considerably. Suf 
ficient research has been done indicate that meadow seeds 
should not planted depths greater than 


some 


Much has been accomplished regard the relative 
placement and seed row crops. Only recently, 
however, have recognized the same problem with meadow 
results have been obtained placing the 
seed trom one two inches above the fertilizer, and not more 
than side. This method, known seed 
places the fertilizer the most desirable 
the young seedlings. also removes the nutrients 
trom weeds growing between the seedling bands 


ing, 


Firming the around the seed important. 
recognized fact that moisture around both the 
seed attects performance. For that reason, the 
soul above and below the seed aids the movement 
and retention water. aid emergence the seedling, and 
prevent hard crust from forming, the immediate soil sur- 
should left loose. Designing machine meet these 
field operating requirements difficult matter. Neverthe- 
less, behooves engineers strive meet those critical 
requirements. They are basic 


Renovation. The function pasture renovation 
improve the structural condition the soil, establish 
favorable nutrient balance and add improved species 
already existing sod without complete destruction of estab- 
lished species, for purposes increasing quality and quantity 
pasture production 

Plowing under all vegetation actually falls within the realm 
pasture establishment, the same methods apply for til- 
lage, seeding and fertilizing. 

Destruction the entire surface vegetation, practice 
which many authorities agree, done eliminate competition 
for plant give the new meadow seedlings fair 
chance for survival. the Ohio Agricultural Experiment Sta- 
tion considerable work has been done renovating hill pas- 
tures low productive capacity what known mulch 
seeding. surface mulch prepared from the existing vegeta- 
tion prevent soil erosion 

Mechanized methods for destroying and disintegrating the 
vegetative mass ultilize disks field some 
stances the stubble pulverizer has been used for retinement 
the mass after initial disking or cultivating. This assures bet- 
ter performance and seeding which 
done the conventional manner 

the University Wisconsin much success has resulted 
trom the use wide sweeps set such manner cut 
the existing sod into ribbons bands. operating these units 
depths approximately all deep roots are severed 
retard growth. The ribbons or bands of sod are then disinte- 
grated means disk, followed normal fertilizing and 
seeding practices 

Partial eradication may be accomplished by slitting the soil 
processing narrow bands predetermined spacing. Much 
has yet done, however, (1) depth fractured bands, 
(2) spacing processed bands, localization seed and 
fertilizer, and (4) plant species best adapted conditions. 

For the seeding most legumes (Continued page 798) 
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Without question, the most sensational the 
most talked-about tractor introduced 
many the far more powerful 
Ferguson has established standards 
performance that are yet 
other tractor! 

And this performance was largely made pos- 
sible the world-famous Ferguson 
with exclusive Suction Side Control. 

you are thinking buying new tractor, 
urge you take this vital step before 
you buy... 

Talk farmers who already have bought the 


power 
performance 
economy 


Ferguson who switched from other 
makes once they saw what tractor could 
for them. Talk the Ferguson Dealer 
your community and ask him explain the 
vital importance Suction Side 
and demonstrate it! 


*THIS BOOKLET TELLS THE STORY 


Your Ferguson Dealer has an interesting 
and informative booklet for you. called, 
Inside Story the Ferguson System with 
Exclusive Suction Side Ask for your 
free copy and read from cover cover. 
Harry Ferguson, Inc., Detroit 32, Mich. 
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FERGUSON TRACTOR 
and Ferguson System 


Copyright 192 by Harry Ferguson, Ine 
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Replications Research 


Continued tr 


the same data are plotted as means of tour 
ons of duplicate tests. If only the data from replica 
ID were available, one might well conclude that 
probably no real difference in draft between the 
apparent, however, from the other data 
le that this would not be a sound conclusion 
Fig. these data are plotted means four combina 
three replications. Here the merit the increased 
ber of replications becomes evident. There is considerable 
larity among all four sets. All have the same direction of 
curvature typical speed-draft graphs. all 
cases there crossing the graphs for the different disks 
Finally, the same data are plotted Fig. means the 
four replications. combining the data from the four 


ete 


INTERNAL COMBUSTION ENGINES 
AUTOMOTIVE AIRCRAFT) 


idle boast when Wisconsin Motor Corporation 
referred Source” for Heavy-Duty Air-Cooled 
Engines. Overwhelming verification this statement 
established through statistics presented Bureau 
Census report, released Sept. 1952, covering the 
production all types internal combustion engines 
for the years (except aircraft and automotive). 
Based figures contained this report, (1950- 
av.) all engines within 175 cu. in. displ. 
range (approx. hp.) were Wisconsin Air-Cooled 
Engines, exclusive outboard marine and so-called 
engines built various manufacturers for use 
their own original equipment. 


Here positive proof preference for Wisconsin Air- 
Cooled Engines builders and users power-operated 
equipment all fields where dependable, heavy-duty 
power service required. Preference based such 
factors adaptability Wisconsin Engines fit the 
machine and the job; easy starting and trouble-free 
air-cooling under all weather and climatic conditions; 


low-cost maintenance; ready availability factory- 


trained servicing and original replacement parts 
plus outstanding performance. 


It will pay you to specify ‘Wisconsin Power” for your equip- 
ment. Complete descriptive and engineering data on request. 


cations the graphs for the three plows are more uniformly 
spaced and the curvature still more typical speed-draft 
data. Statistical analysis indicates difference 
between the data for the highest and lowest graphs 

Two more replications would have undoubtedly given 
still more satisfactory set data and probably would have 


shown statistically significant difference among the data for 
all three disks 


Improvement Pastures 


(Continued from page 796 


and grasses this method would not seem hold much prom- 
Serious inaccuracies occur the depth placing 
fertilizer and seed. There would competition for plant 
nutrients the existing species 
the Mississippi Agricultural Experiment Station con- 
siderable work has been done determine the best cultural 
practices for seeding and fertilizing oats 
in permanent pasture to supplement 
winter grazing. The method involves 
slitting the soil vertically means 
thin openers. For the purpose placing 
the fertilizer and seed their respective 
position, two openers have been used, 
opener, set operate from 
deep, deposits the fertilizer, while the 
rear opener, set operate from 
deep, deposits the seed. later design 
provides for single openers but with two 
channels through which the seed and 
fertilizer travel separately. 


CONCLUSION 


Factors pasture improvement im- 
posing functional requirements ma- 
chines used this work may summed 
follows 


maintain and establish pastures, 
apply liberal applications 
and lime sustain rapid growth, and 

Prepare fine but firm seedbed, for 
new meadow seedings. 


Cover legume and grass seeds not 
more than in, preferred. 

Localize fertilizer below 
availability young seedlings. 

Use the most desirable species for 
conditions hand. 

avoid competition for new 
meadow seedlings, destroy all vegetation 
for renovation purposes, except when 
seeding oats other vigorous growing 
grasses supplement seasonal grazing. 


NEW BOOKS 


2-cylinder model: 


Fussell. Cloth, 246 pages, 6x 9 inches. Illus 
trated and indexed. Andrew Melrose (Stratford 
Place, 1) London. 42s 

Subtitled “The history of British farm im 
plements, tools and machinery betore the trac- 
tor came,” this work records the antecedents in 
the line of progress in farm equipment from 
the beginning of a literate agriculture in 1523 
to the beginning of the tractor era. It records 
that one Fitzherbert authored or published a 
Boke ot Husbandrve’” in that year, the first 
literature of the country in its held. Reference 
is made easy by organization of the history into 


V-type 4-cylinder 
15 to 36 hp 


i threshing the grain, barn and miscellaneous 


H.RHOURS > WISCONSIN MOTOR CORPORATION bed, sowing the seed, harvesting the crop, 


Largest Builders Air-Cooled Engines 


machinery, and bret retrospect. Supplementary 


} notes, a Chronowegical ist of tools, glossary 
46, 


and bibliography add to the reference value 
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4 cycle single cylinder 

3 to 9 hp. 


New source plastics 


for the automotive industry 


United States Rubber 


Chicago Die Mold plant 


This modern new plant houses the productive 


facilities and scientific personnel for wider ex- 


cursions into the field plastics, the form 
moldings, extrusions and fabrications. 

For the automotive industry, this plant will 
produce plastics molded injection and com- 
pression (transfer plunger). has its own 
mold manufacturing facilities. The equipment 
the most advanced type, and the engineers 
have their command the great research stock- 
piles the United States Rubber Company. 
This Chicago Die Mold Plant will supplement 
the “U.S.” plant and laboratory Fort Wayne 
serving the automotive industry. 


PRODUCTS OF 


One the Transfer and Compression 
presses U.S. new Chicago Die Mold Plant. 


Other equipment the plant includes Injection 
Machines, with controlled mold temperatures. 


UNITED STATES RUBBER 


MECHANICAL GOODS DIVISION ROCKEFELLER CENTER, NEW YORK 
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This the newest unit the 
nationwide chain plants and 
laboratories which comprises 
United States Rubber Company 


79090 
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Applicants for Membership 

The persons listed below have applied for 
ssion to membership or for transfer of 
nbership grade. in the American Society of 
Agricultural Engineers Members of the Society 
who wish to co 1end or object to any of these 


applicants, should write the Secretary of the 
Society at once 


BoakDMAN, NH —Southerr onal manager 
Harry Ferguson, Inc, Detr ict 
Brown, Crartes W —Associate agricultural 


engineer, Tennessee Agricultural Experiment 


Station, Knoxville, Tenn 

Leonakp M — Farms representative 
Pennsylvania Power & Light Co, Shamokjn 
Pennsylvania 

Fo —Supervisor, specifications and 
tandards dept, Deere & Moline, Hl 

Farketi, THomas —Sales engineer, Dayton 
Rubber Co, Dayton, 


Grr, James FE —Trainee, 
Co, Peoria, I 


ter, Homer G — Trainee, Caterpill 
Tractor Co, Peorta, HI 


aterpillar Tractor 


HANson, pon G—Head, agricultural 
neering department, New Mexnwo A & M 


Collexe, State College. No Mex 

Henry, James bo — Instructor agricultural 
engineering, Ohio State University, Colum 
t Ohio 

Hirencock, ALLEN M —Instructor 
tural engineering, University of Vermont, 
Burlington, Vt 


JACOBSON, | —Tr 
tor Co., Peoria, 


Caterpillar Trac 


ONLY PLYWOOD 


brings you ALL the advantages 


TWO-WAY STRENGTH 


Krekan, CHarres W —Trau 
Tractor Co, Peorna, Hl 

KJARSGAARD, ALFRED J. — Agricult 
neer (SCS), USDA. (Mail) Waupaca, Wis 

LaBonp, Epwarp | —Planning engineer, John 
Deere Harvester Works, East Moline, Il 


ee, Caterpillar 


Maktin, Rooney O —Gradi 


ite assistant in 
gives brand-new catalog plans for mod- Maine, Orono, 
across the panel stronger, tighter, easier to build and New Idea Division, Avco Mfg. Corp., Cold 
maintain because they are built water, 
Douglas fir plywood. Miter, Cuartes 1) —Trainee, Case C 
This useful catalog lists plans avail- 
‘ Nibtsen, Ho — Engineer, Bureau of 
able from leading agricultural schools, (Mail) 
clamatior (Mail) aden tal 
Midwest Plan Service and Douglas Fir 
Plywood Association. Every design has H.— Trainee, John Deere 
Waterloo Tractor Works, Waterloo, 
\ been carefully selected, every one tested 
> -RYOR OSs Sign engin Athens 
‘ludes illustration, description, gives 
In plywood, the natural along-the- list Wattace G—Manager, W. Kro 
grain strength of wood works two Source OF jeans. pedis F mer Co., Minneapolis, Minn 
d of contents: 
ways to give you a real wood pane! SuuttT, Patt B—Trainee, New Holland Ma 
that is extra strong, splitproof, punc- @ Hog Feeders @ Poultry Feeders chine Division, The Sperry Corp., New Hol ae 
ture-proof and kick-proof... yet light © Hog Houses land Pa 
in weight and easy to work with © STEPHENSON, Kermit Q—I nginec ring special 
ordincry tools. Put these advantages 8 ist, North American Agricultural Mission, A.) 
to work for you on your next building @ Hog Wallows @ Feed Bins ¢/o American Embassy, Balboa, Canal Zone 
or remodeling job. See your local © Calf Shelters © Nut Driers Stott, Trp— Senior project engineer, New 
retail lumber dealer @ Farm Freezers @ Many Others Idea Division, Avco Mtg. Corp., Coldwater, 


Ohio 


WrIMANN, FE — Sales engineer, Auto Spe 
cialties Co., St. Joseph, 


Westrait, FRANK J. —Assistant branch engi 
neer, Cherry-Burrell Corp, San Francisco, 
Calit 
AMERICA’S WINTER, Dean W —Assistant 
enaineering, University of is, 
HMlinois 
MAIL THIS COUPON TODA Womert, Grorce —Junior prorect engineer 
8 New Idea Division, Avco Mtge. Corp, Cold 
Tecoma, Washington Name 
TRANSFER OF MEMBERSHIP GRADI 
ease send cafaiogo 
1 plans. | enclose to cover Warporr, EO — Instructor in agricultural 
x, Ontario Agricultur Coll 
mailing costs. | engineers Agric il exe, 


Iph, Ont., Canada (Afhliate to Member 
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Unique production processes 
build quality into 


Years production experience and close 
engineering cooperation with leading engine 
manufacturers, combined with modern high- 
volume facilities, enable Eaton furnish 
high-quality valve seat inserts meet the 
specific requirements the automobile, 
truck, and tractor industries. The range 
covers all types, from low-priced, volume 
production inserts large-size, puddled- 
face inserts suitable materials for large 
heavy-duty installations. unique method 
puddling special facing materials insert 
seats enables Eaton furnish inserts with 
superior corrosion and wear-resistant quali- 
ties minimum cost. 

You can utilize Eaton’s long experience 
this field giving our engineers opportu- 
nity work with yours the early stages 
design. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 
PRODUCTS: Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Seat Inserts Jet 


Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Snap Rings 
Spring Washers* Cold Drawn Steel* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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BONUS 


users 


BERDORFER 
PUMPS 


improve the quality our bronze spraying 
pumps, have spent this year over $100,000.00 
complete redesign and purchase vastly more 
accurate and efficient tools and fixtures for the 
machines which turn out our pump parts. When 
assembled, these interchangeable parts comprise 
Oberdorfer Bronze Metering Pumps which more 
than ever warrant their reputation the world’s 
standard for agriculture. 


Improved quality may measured any pump 
increased length satisfactory service life. 
Oberdorfer agricultural pumps 1953 last 


from times longer than their predecessors. 


Moreover, because greatly increased sales, 
anticipate increase the cost you these 
longer-lasting pumps. This our third successive 
year without any price increase. 


those few manufacturers spraying equip- 
ment not presently using 
pumps, suggest that you elect remain com- 
petitive, you will eventually buy 
that increased quality and unchanged prices make 
1953 good year start. 


Drop note for the details our 1953 designs 
and prices. 


Agriculture! Pump Div., Oberdorfer Foundries, Inc. 
14212 Thompson Rd., Syracuse, 
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NEWS SECTION 


ASAE Meetings Calendar 


December 15-17—WINTER MEETING, Edgewater Beach Hotel, 
Chicago, Il 


January 20—MINNESOTA SECTION, University Farm Campus, 
University of Minnesota, St. Paul, Minn 

January 23 and 24—NortH CarouiNa SECTION, Reddick Au 
fitornum, Raleigh, 

February 9-11—SouTHEAST SECTION, Roosevelt Hotel, New 
Orleans, La 


February 14—MICHIGAN SectTION, Edison Boat Club, Detrort, 
Michigan 


Marh ~—Onio Section, New Idea Farm Equipment Co 
Coldwater, Ohu 


Apnl 10 and 11—SoutTHwest Section, Oklahoma A. & M 
College, Stillwater, Okla 
April 23 and 24—PENNSYLVANIA SECTION, Agricultural Engi 


neering Bldg, Pennsylvania State College, State College 


June 15 to 17—46TH ANNUAL MEETING, Hotel William 
Penn, Pittsburgh, Pa 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


Dimmitt New Chairman Pacific Northwest Section 


KARL DIMMITT, tarm service director, Puget Sound Power & Light 

* Co, Seattle, Wash., was elected the new chairman of the Pacific 
Northwest Section of the American Society of Agricultural Engineers at 
the Sections regular yearly meeting held October 30 and November 1 
m the campus of the Oregon State College at Corvallis. He succeeds 
Jesse E. Harmond 

During the business session of the meeting four new vice-chairmen 
were elected as follows: Ist vice-chairman, T. L. Coulthard, assistant 
protessor of agricultural engineering, University of British Columbia, 
Vancouver, 2nd vice-chairman, M. H. J. Miller, president and general 
manager, Anderson-Miller and Poston Mfg. Co., Spokane, Wash.; 31d 
vice-chairman, L. J. Smith of Seattle, now retired, but for many years 
head of the agricultural engineering department at the State College of 
Washington, and 4th vice-chairman, Deane Booster, the student branch 
representative. The new secretary of the Section, elected at the same 
meeting, 1s R. S. Tait, manager of the Rain Bird Sprinkler Mfg. Co. at 
its Canadian headquarters at Vancouver 

The Section area comprises the three states of Washington, Oregon 
and Idaho and the Canadian provinces of British Columbia and Alberta 
All areas ot the section were well represented at the meeting. The 
parent society was represented by its president, Ivan D. Wood, collabora 
tor between the Soil Conservation Service (research division) and the 
Extension Service, U.S. Department of Agriculture, with headquarters at 
Denver, Colo 


Extension Committee Meeting 


SPECIAL meeting has been arranged by the Committee on Extension 
of the American Society of Agricultural Engineers for all extension 
personnel in conjunction with the forthcoming ASAE Winter Meeting 
The meeting is scheduled fer Tuesday evening, December 16, at 8 30 in 
the Lincoln Room of the Edgewater Beach Hotel 
The latest techniques in visual education will be demonstrated and 
discussed by Mr. B. A. Jones of the Ethyl Corporation. All extension 
agricultural engineers and their extension associates are cordially invited 
to attend 


Hawaii Section Names Officers 


FFICERS tor 1953 elected at a meeting of the Hawan Section, 
American Society of Agricultural Engineers, on November 17, were 
Warren Gibson, chairman, and Loyd FE. Bloomquist, vice-chairman 
Lawrence W. Larson was re-elected secretary-treasurer 
The program featured reports from agricultural engineers affliated 
with the Hawaiian Sugar Planters Association Experiment Station 
Chairman Richard A. Duncan introduced A. K. Hansen, E. R. Bolles, 
Charles Hart, and William E. Hart. These gentlemen discussed and 
showed pictures, movies, and sketches of machines they had designed 
and used in sugar production 
1} P. Fairbank, regional director, Agricultural Extension Service, 
University of Calitornmia, spoke briefly. He brought greetings from the 
division of agricultural engineering of the University at Davis 
(News continued on page 804) 


AGRICULTURAL ENGINEERING for December 1952 


| 
| 
i 
| 
| 


Whether your needs are rims, gear blanks, 
rings, hoops, bands other circular parts, you can 
get them custom-made your specifications 
Cleve -Weld. 

Because these parts are mass-produced Cleve- 
special equipment, you benefit substan- 
tial savings each part—and tremendous overall 
savings your needs for complete job. 

Cleve engineering facilities, skilled work- 
manship and pre-tested materials are triple-guar- 
antee that you get the finest circular parts and rims 
the market. Cleve-Weld follows your specifica- 
tions with hairline accuracy...and when speed 


essential, usually is, Cleve-Weld can deliver 
every detail. 


Just send blueprints your production require- 


ments forrims and circular parts and we'll quote you 
the facts and figures. 


THE CLEVELAND WELDING COMPANY 


Subsidiary 


AMERICAN MACHINE FOUNDRY CO. 
New York 
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NEWS SECTION 


Georgia Section Meets 
auricultur eng rs and their guests 


all meeting of the Georgia Se 


attended the 
Ar Socie'y of Agr 

gincers held at Radium Springs r Albany, on Nov. 14 
the ng hn T. Phil 
int ot the Georgia 
V. Komarek, 


near Thomasville, 
nd the 


farm structures, important that all construction Davis 
thoroughly practical and all details structurally 
sound. The Portland Cement Association presenting 

series construction details that will espe- 

cially helpful all agricultural engineers who make 

farm building plans. All details are printed 

sheets, suitable for tracing. They are made 


hall 
challenges 


engineers of 


ter and fertilizer 


thern pasture devel 


ft.) which widely used for 
details for windows, doors and other building parts. 

The 
the right greatly 


illustration 


Drawing No. 
showing the construc- 
tion details for fram- 
ing outside wooden 
door concrete ma- 
The table 
lists the other 


» attending 
nher 14 
Driftmier 


meeting of ASAE 
Left to right. F. A 
Geo B. Nutt 


Georgia Section at 
Kummer, J. I 
and J. T. Phillips, Jr 


Radium 


Davis, Jr 
sonry wall. 


below 


thwest Geor 


subjects which 


construction details 


was ROH. Drittn 


ot Georg: 


available. 


WRITE FOR THE 
DETAILS YOU NEED 


Make list the de- 
tails that will help- 
ful your work and 
send today. Detail 


are now 


the Alaba 


sheets will sent free. 


Better Farm Buildings Dinner 


the awricultur Hewe, the 


farm | 


OTHER DETAILS AVAILABLE 


FOOTINGS 

7.45 For Wall 

2.47 For 12° Wall 
749) For Wood Post 
For Stee! Column 


FLOORS 


2.136 On Gravel Fill 
7.135 With Moisture Proofing 
2.137 With Edge insulation 


460 Offset Lintel 
Bar Reinf 

Square Lintel 
4-Bar Reinf 

Stee! Angle Lintels 
and Offset 

285 Cornice—Gable Roof 

286 Cornice—Gothic Arch Roof 

287 Cornice-Gombrel Root 

390 Piers and Pilasters 

391 Control Joints 


2-Bar and 
-461 2-Bar and 


462 Flush 


ON ON ON 


7 138 With Edge and Underside 
Insulation 


ALL DETAILS 


Metal Window 

Wood Frame Window 

Insulating Glass Panel 

Glass Block Panel 

Outside Door—Opening In 

Sliding Door 

Removable Panel Door 
Frame 


NN NINN 


VENTILATION 


7 450 Fresh Air Intake 
7 451 Slot Ventilator 
7.482 tilating Louver 
2.453 Exhoust Fan 


BARNYARD PAVING 
7.473 Construction Joint 
7.474 Dummy Joint 

2-472 Cut-off Wall 

2-471 Raised Edge 

2-470 Thickened Edge 
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fiscussed the place of corn im southern agriculture 4 
4 
Th. 
Ir a firm supervising many 
4 th sands of acres in sou closed the morning session with 
| remarks the role ot the agricultural engineer in farm management 
Nutt and Fred Kummer, heads the departments 
| | engineering, Clemson Agricultural College and ma Polytechnic 
| Institute, respectivel spoke ¢ the contributions of tural engi 
ere f neers to the tural and general economic development in their two 
| The sess closed with a forum consisting of an informal 
tor (Fi ancedge| | answer period based on the day's talks. Participating in 
4 i t t wer the prowram speakers 
| Meta) iatr 1 hart t pat t Radium Springs Cas 
ponsored the Better Farm Buildings Association during the Winter 
Meeting of the American Societ t Axrncultural Eng cong in Chicano 
this 
For the second consecutive year, the Better Farm Butldinges Associa 
tron, of which the is a member, will sponsor a dinner and panel 
the first day the ASAE meeting, according Everett 
Panel participants will be Ho Reed, dean of agriculture, Purduc 
Institute, Gordon Lawler, managing editor, Ameriman Lumberman, and 
ans 225 Cor will be moderator i) 
226 The d rw be he the leewater Be ul Hote it ¢ pe 
186 tions can made through the president any other member 
Pipe Association Meetings 
Inc, recently ant ced meetings 
ah hg PQ it st ¢ held at D as, Texas, in the pertod r 
A nat i Ir w Ow ‘ 4 Fe uary t 
and 
Neu ntinued on pare BOR 


farm machine... 


Reser, oad Baie 
Piches 


y* = 


selecting bearings for the revolutionary new 
Uni-Harvestor, Minneapolis-Moline looked for 
three essential characteristics. First full pro- 
tection against dust, dirt and moisture. was 
found Fafnir Mechani-Seal Ball Bearings, spe- 
cially designed keep contaminants out grease 
in. Second extra support for shafts like those 
the cylinder and auger. Fafnir Wide Inner Ring 
Ball Bearings were chosen because engi- 
neered give greater support machinery parts 
and, the same time, easily installed. 
Third bearings with reputation for years 
trouble-free service were for this new 
development that offers such long-range possibili- 
ties. Again, Fafnir Ball Bearings met the exacting 
requirements Minneapolis-Moline. 


the final analysis, however, something more 
than just good ball bearings was involved the 
way looking bearing problems from the 


designer’s viewpoint and aptitude for pro- 

this combination can help you solve bearing prob- 

lems successfully. The Fafnir Bearing Company, 

New Britain, Conn. THE MOST COMPLETE LINE AMERICA 


Fafnir Flangette .. . 
easier to install . . . 
costly machining 
eliminated. 
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The core is securely bolt- 
ed to the header, can be 
easily maintained and 
replaced if damaged 


The Young cast tank and 
side member construction 
designed to withstand 
ere shocks ond strains 


The tube and fin core pro 
vides cooling under the 
severest operating condi 
tions; special fin spacing 
eliminates clogging 


The Young cast iron shell 
heavy-duty radiator has 
proved its ruggedness on 
the International Har 
vester 9 series wheel 
tractors. 


BUILDS RUGGED RADIATORS THAT COOL THE 
JOB AND CUT MAINTENANCE COSTS 


will pay you investigate the advantages 
the Young Agricultural Radiators. The combi- 
nation new type core; cast iron tank and side 
members with reinforcing the points greatest 
stress assures International Harvester customers 
proper cooling and long life for the 9-series steel 
rubber-wheel tractors. 

Young Sales Engineers will pleased show 
examples Young engineering and production 
solutions problems similar yours. Write 


YEARS 
PROGRESS 


Heat Transfer Products for Autome- 
tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 


x Products for Home and Industry, 


YOUNG RADIATOR COMPANY 


Dept 292-M * RACINE WISCONSIN 
Factories at Racine. Wisconsin and Mattoon. lilinois 


EWS ASAE MEMBERS 


Everett Honored Retirement 


# E EVERETT retired October 41 on completion of 45 years of 
© service with the Massey-Harris Co. Since February, 1943, he had 
served the company as general consulting engineer 


At a banquet in his honor on November 11, at Racine, the Company 
nted to him a gold model Clipper Combine and tractor on a 10 x 20 

base, symbolizing one of his notable engineering contribu 
An inscription on the base reads: “In his thirty-five years of active 
service for our Company, Mr. Everett's engineering genius and creative 
ability have contributed significantly to the 


advancement of harvesting 
throughout the world 


Remembrances from groups of Mr. Everett's as 
sociates included an electric shaver and a pair of binoculars 


Between 1907 and 1917 Mr. Everett worked independently on several 


machine designs which were later incorporated in Massey-Harris equip 
ment. Then the Company emploved him as general field tractor engineer 
In 1947 at advanced him to chief engineer of its harvester division, and 
tor a period during World War Il gave him an additional assignment as 
acting trac tor engineer 


Mr. Everett has been a member of ASAE since 1948. His indicated 
plans for the future include an extended vacation in Oregon 


Wartace Asnpy, head, farm buildings and rural housing division 
(BPISAE), U.S) Department of Agriculture, was recently elected by the 
Council of ASAF to the grade of Fellow in the Society, in response to a 
petition signed by ten Fellows of the Society. Mr. Ashby has been a 
member of ASAE since 1916 and was elected a Life Member of the 
Soctety in 1950, having fulfilled the provision of the Society By-Laws for 
life membership status 


Frep E. Beckett recently joined the agricultural engineering staff 
of Louisiana Polytechnic Institute, at Ruston, as assistant professor. He 
was formerly test engineer with the General Electric Co 

THOMAS P. CHRISTEN, JR, who has been serving his company, Stand 
ard Oil Company of Ohio, for the past five years as agricultural engineer 
in the department of sales engineering, was recently promoted to manager 
of tarm sales. He graduated from Ohio State University in 1947 and 
served 315 years in the US. Army as a field artillery officer. He 1s 
currently the chairman ot the Ohio Section of ASAI 


Aktuur G. Fox recently joined the New England Electric System as 


assistant director of agricultural development. In this capacity, assisting 


PF. L. Rimbach, director, his work will cover all compamies in the system 
in the tour New England States in which it operates. He 


n will serve as 
technical consultant 


on all problems in rural electrification, for rural 
service men of the system, farm customers, 


county agents, extension men 


and others. He was formerly assistant professor of agricultural engineer 


vw at the University of New Hampshire. He is a native of Maine, 
eraduate of the University ot 
the 


a 
Maine, and a veteran with war service in 
Army Signal Corps, in the China-Burma-India Theater 


Cuakies W. recently entered employment in the Corps of 
Fngineering, US. Army, and moved from Normangee to La Marque, 
Texas. He was formerly in agricultural and civil engineering work with 
the Soil Conservation Service 


Lester F. GtorGe was recently appointed instructor in agricultural 
engineering at the University of Maryland. Since his graduation from 
Pennsylvania State College in 1951 he had been associated with the 
standards department, Belleville plant, New Holland Machine Div., The 
Sperry Cory 

BK. SINGH JAIN, assistant agricultural engineer, Volkart Bros., 
Kanpur, India, has been granted special leave by that organization to 
enable him tc accept a fellowship at the University of Melbourne He 
expects to go to Australia early in 1953, The fellowship is provided by 
the Australian Government under its commonwealth technical coopera 
tion plan. It provides for two years of graduate study leading to master 
of science degree in agricultural science, based on some specific problem 
in agricultural engineering 

Pritre W. MANSON is on leave trom his position in the agricultural 
engineering division of the University of Minnesota to accept a four 
months assignment with the Food and Agriculture Section of the United 
Nations. He will be engaged in setting up an agricultural engineering 
currmulum ter the Hebrew Institute of Technology at Hatta, Israel 

. 

Wittiam F. Miriter has resigned as a member of the agricultural 

engineering staff of the University of Minnesota to accept appointment 


to a position in farm power and machinery work on the 


agricultural 
engineering staff at Cornell University, Ithaca, N.Y 


Personal 


vai 
| 
today. 
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there’s 


done 


Morris Fonda, President the Soil Conservation Society 
America, welcomed the crowd over the public address system 
and didn’t forget to put in a plug for “Down the River.” 


The weather, both days, wos clear and cool, but 1100 is a 
lot acres and the touring wagons never lacked customers. 


KASSON 


Politics was 
tongue the National and Minnesota Soil Conservation Day 
and Plowing Matches Kasson September and After 
all, it’s not every year that you can look at, well listen to, 
both presidential candidates the same day. 

But this added attraction for 1952 was not permitted 
interfere with the regular schedule events. The crowd 
over 100,000 came see state and national plowing matches 
both level land and contour varieties PLUS demonstration 
soil and water conservation many its most important 
see they did—on foot and horseback, from the 
air, and especially hitching rides the dozens flat-bed 
wagons pulled farm tractors which toured the 1100 acres 
the six participating farms, stopping many points the 
route hear technicians explain exactly what was going on. 

job done, and won't finished until 
urban people well rural people understand what total 
Conservation and proper Land Use all about and what 
means each us. What the tens thousands saw Kasson 


definite and important step that direction. 


Austin-Western Power Graders Made Themselves Generally Useful 


be 
ey. 
Constructing terraces Building waterways Cutting emergency driveways 


NEWS ASAE MEMBERS AAAS meeting 


ill a part ot gton University s centenna and officially the 
me tis rt al of Engineering 

ORRIS has resipgt mechanu ten lag Sectional programs and symposiums and the AAAS Science Theater 
Olaa, Hawan t are to be located in the Kiel Auditorrum, adjacent to a large annual 


the f Exposition of Science and Ir 


ae 


Soil to Cytoplasm” will 


tood production. (Agricu 

science into application on 

production scale are omitted from the items to be considered.) 

Related organizations scheduled to meet during the conclave include 
the Scientific Research Society of Am 2 and Sigma X1 

agen A human signthcance approact ngineering interests in the meet 

nment 


ing ts suggested by titles to individual contributions such as “How Can 
farm We Fit the Machine to Modern Man Man as a System Component 
of the ind “Industnal Ethcrency Is National Weltare 


Dairy Engineering Conference 


terence will be held 


Februar 
s ot Michigan State College at the 
engineering teatures of dairy plant 
The conterence 

lrural engineering 


€ various groups 


an exchange of ideas on 


quipment which wall be nehcial and of interest to the dairy 


int enainecr an fairy equipment designer trom the standpoint ot 
more ethaent utiization and design of equipment. Possibilities of develop 
ng new equipment to improve the processing operation wall be discussed 
The material is to be presented from an engineering standpoint but 
ws are be held in the Baker Hotel ; ! should be of interest to dairy plant superintendents and managers as 
obtained trom Howard Peckworth. n well. Plans are 


made tor the discusston of the tollowing major 
rations, 228 No La Salle St, Chicago, Hl sul 


ects by outstanding authorities in the industry: (1) refrigeration 


plant design and operation, (2) steam boiler operation and selection, 


. > . . (4) efhcient operation of ice cream freezers, (4) plant design layout and 
AAAS Bows to Engineering time and motion studies, (5) building design and materials of construc 
‘ Contribution ot Scrence and Mathematics to Engineering and 


tron 6) cleaning equipment and accessories, (7) water treatment tor 
Industry wall be the general theme of the program for the 


meeting « American Association tor the Advancement ot 


at St) Louis, M 


annual jairy plants, and (8) engincering challenges in the dairy industry 


Serence For further intormation and a copy of the program, write to the 
Department of Agricultural Engineering, attention Carl W. Hall, Mich 


ntormation recenved since announcement of the meet in State College, East Lansing, Mich 


Outstanding FARM 
Opportunity EQUIPMENT ENGINEERS 


Harry Ferguson, Inc., leading tractor and farm imple- 
ment manufacturer, embarking vigorous program 
engineering expansion and has openings for competent 
engineers, primarily designers and draftsmen. 


Applicants must mechanical agricultural enginee 
ing graduates, have equivalent farm 
are interested men with experience, but re- 


cent graduates with farming background will considered. 


Write Competent engineers have full opportunity for inter- 


esting and profitable career and will experience working 
HARRY FERGUSON, INC. with some the finest engineers the country. Excellent 
Box working conditions plus many employee benefits. Salary open. 


you would like become associated with this young 
Interviews are now being held 


and progressive company, write letter outlining your 
various parts of the country conven 
ient the applicant. experience and background. 
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i A trat Department of State, in Iraq) Mr Morris A session on The Nation's Nutrition From 
tural engineering gradua the University of Ca 
of the Depart Aur ture and stationed at Davis 
a cultural engineering, Un ty of Minnesota, to accept an assig eM, 
fer the TCA program at Cairo, His position is that of 
machenery specialist, and the activity under the administration 
Ministry of ture and other officials of the beyptian government 

lating crest Hetter type machinery Kelloge Center, to discuss the 
t A les hely mproving desmens of native in ate and design. and also dairy 
ta machinery He will be on leave until Sey ne sponsored jointly by the deg 
dairy a operation with representatives trom (hj 
| Also starting Fe 
© the 45th annua 
All of these n 
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ZONE HARDENING completely 

automatic heat treating process which 

the inner race ring SEALMASTER Ball 

Bearing Units hardened—through the 


ball path section only! (See cutaway 
view.) The extended part the inner race 
left its original metallurgically soft 
tough state. Hardened set screws are 


mounted through this soft portion the 
race (See and 3), permitting race-to- 
shaft locking with increased holding 
power and greater resistance shock and 
vibration. Firm lock bearing shaft 
minimizes danger fretting corrosion and 
eliminates shaft wear. 
SEALMASTER first introduced the self- 
aligning, permanently sealed, industrial 


ball bearing unit... the outer race locking 
pin...the ball retainer riding the inner 
surface the outer race ring—and now 
Zone Hardening—all patented features! 


PERMANENTLY SEALED, SELF-ALIGNING BALL BEARING 
... has fett-lined steel flingers rotating in labyrinth 
to prevent entry of dirt and to retain proper amount 
of lubricant (see 4). 

LOCKING PIN AND PERIMETER DIMPLE 


... prevents bearing from spinning in its housing 
and prevents fretting corrosion between housing 
and bearing, yet permits sufficient shaft alignment 
without seal distortion (See 5 and G). 


BALL RETAINER 


... rides on the ground inner surface of the outer 
race ring (See 7), eliminates ball wear, trapping 
grease and preventing its churning in the bearing 


SEALMASTER Units are many special 
housings as well as in the complete standard line. 
Write us for full details on special units. Ask for a copy 
of SEALMASTER Catalog 845. 


SEALMASTER BEARINGS 


Unit RIDGEWAY AVENUE, AURORA, ILLINOIS 
DIVISION STEPHENS-ADAMSON MFG. CO. 


Cartridge Unit 


Take-Up Unit 


Flange Unit 


FACTORY 


REPRESENTATIVES AND DEALERS Ait PRINCIPAL 
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FOR FARM AND INDUSTRY 


WHEELS ARE RIGHT 


Over years wheel manufacturing 
have given the “know 
modern production methods assure 
long life and efficient wheel 
performance the field. 


There ELECTRIC spoke 

wheel for most types portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready assist you solving your 
wheel and axle problems and 

will offer our recommendations upon 
receipt your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


CHERRY, QUINCY, ILL. 


the BADGE 
him who 


BELONGS 


ESPITE the presumption up, 
mere membership the American Society 
high rank technical talent. does prove that 
has met certain minimum requirements and 
has earned the esteem colleagues who spon 
sored his application for membership 


But the Society emblem that 
native talent, great small, enriched 
with the personalities whose minds 
fuse form the pattern progress 
methods and mechanics agriculture. The 
wearer the emblem waits not for the debut 
idea, but present its birth and helps 
guide its growth 

te you novice ofr veteran, your membership 
the organized profession adds something 
your your vision, your influence 
individual engineer. The Society symbol 
your lapel token that you Wear 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members furnished either in pin with 
safety clasp or lapel button $3.50 each 

With red ground for Affiliates furnished only 
in pin with safety clasp $3.50 each 


Send orders to ASAE, St. Joseph, Michigan 


NEWS FROM ADVERTISERS 
New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


Engineering Data Caps and Filler Necks 
A booklet of engineering data on the standard line of “Easy-On 
immediate delivery 


This on-the-shelf 


aps and related necks now available in stock 


as been issued by Eaton Manufacturing Compar 
supply will be of mayor interest to designers and manufacturers of fluid 


tanks, radi 


ors, Onl filters, etc, for prime movers, tractors, construction 
machinery, air Compressors, power mowers and similar equipment. Blue 
prints of all stock mumbers are available upon request. Copies of this 
booklet and additional intormation are available from Eaton Mfg. Co, 


Stamping Division, 18001 James Couzens Highway, Detroit 35, Mich 


Nickel-Containing Alloys for Permanent Magnets 
International Nickel Co., Dept. EZ, New York 5, N. Y., has issued 


a 16-paxe bulletin with the above ttle, containing 8 graphs, and listing 
sources of supply in the United States for nickel-containing permanent 
magnet alloys. This booklet reviews the commercially available permanent 
magnet alloys, especially the Alnico family. Advantages and limitations 
ot these are high-lighted. Characteristics of ductile permanent magnets 
(cunife and cunico) and of special permanent magnets (silver and plat 
num alloys) are described. The booklet contains a table giving represen 
tative Magnetic properties and composition of 23 alloys. Copies will be 


sent on request direct to the Company 


New Vane-Type Hydraulic Motors 


A new line ot oil hydraulic vane motors was recently announced by 


Vickers, Inc. Ot rugged construction and utilizing heat-treated alloy 


steel for shatt, rotor and vanes, the motors are built to work under 


lithcult service conditions. Design features also favor long lite at con 


tinuing high efhcrency and low maintenance cost. An exclusive rocking 
beam construction keeps all vanes in intimate contact with the cam ring 
at all times, yet is not subject to the fatigue-failure dithculties of spring 
type vane actuators. A combination of low imertia of moving parts and 
automatic wear compensation for both radial and axial clearances con 
tributes to high performance efficiency throughout the lite of the motor 


Mounting adaptability is provided by a choice of tour combin 


tons of 
inlet and outlet port positions, and choice ot flange or toot mounting and 
either direct, belt, chain or gear drive Vickers vane-tvpe hydraulic 
motors are now available in two series, M2-200 and M2500, tor $0, 6.5 
and 26-hp output. Intermediate sizes are being developed. Engineering 
and installation data are available in Bulletin No. M-5102 direct trom 
Vickers, Inc, 1516 Oakmar Blvd, Detroit 42, Mich 


Vickers’ new vane-type hydraulic motors 


PROFESSIONAL DIRECTORY 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 


Development Design Research Markets Public Relations 
Boarp oF Trave BLoc., CHicaGo 4, Tel. HArrison 7-0722 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1.00 
per line per issue; 50 cents per line to ASAE members. Minimum 
charge, four-line basis. Uniform style setup. Copy must be received 
by first of month of publication 
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Ask for G-E Motors 
and Control 
on oll Electrified 


Farm Equipment 


Ask for G-E Motors 
and Control 


on all Electrified 


Farm Equipment 


you buy! 


you buy! 


MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


CROP DRIER BEATS WEATHER...SAVES GRAIN! 


Heated-air drying lets farmers harvest early... 
lowers crop losses, brings top market prices 


Thanks to the 


increase by at least 
Clare Backus 
Michigan, who 
portable crop 


enb brought u 


im price, be 


d because the ¢ 


a 
will get at least that mucl } 
Manager Williams adjusts back-draft damper SOO-bu. dried.’ 


to protect hens from incoming drofts. Saves helt his corn crop 


By using the crop drier, | saved halt 


ioned natural air dry sD 1 
Milk and egg yields are increased, damp weather, the cess took 
less than 50 hours 
farm building rot is checked H Clare Backus adjusts valve on crop drier. Hot 
\ s saves othe avs. too. He 
can start harvesting early. while mois air is blown through 
hia vent at top of cri 
Keeping the air in barns and hen ture content is hig He can operate s 22 
houses fresh and dry is important up COMBINES MONE iv. He doesn't 
in Vermont, espectally during the long need to turn the grain to cool it. And til the ma tis im avorable 
hard winters. Here is how two farmers thers is no danger of ie corn get Hay isu ved, t It stavs wreet 
ites ah moldy if he wants to hold it on his farm leatv and tre “ it as dried by 
Healthier flocks, more eggs 
How the Hay Drier Improves Hay Quality 
trv tarm at Wells, Vt . 12% 
and hens comtort 
with two electric 
tans 
is excellent 
illed, Mr 
us NO 3 US SAMPLE 
Is Cleatier High quality — leoty | Some of the green color | Very little green color | Leaves shattered green 
1 4 e thre with mort of green | ond leaves retamed leaves retained color low 
¢ color retaned FAIR FEEDING VALUE POOR FEEDING VALUE vier Poor 
bu er e estimates HIGH FEEDING VALUE FEEDING VALUE 
ced less repairs 
moisture and 
st climinated 
tw sis provided by 
trv House Ven 
coupon for more 
intormat 
Barn haydrying with a crop drier improves hay 
P quality by keeping it green and leofy 
Son t est money we wocause Cows cat more and drink more 
spent.” savy Leland and Edward Ce Walls and floors in their 95-year-old 
j } forces it ne ns th latur vee 
le Claret Ve t. barn stay dry. Rot. which was destroyvin it keeps the na t 
thev imst s has beer ecked sthell and Mavor that alw S tisappear 
el rm th of the ventilatine tans are after it has been long exposed to 
| ir O©O head of cows and calves stay h G-E motors tor quict, de- 
} | Po assure dependable, automatic drier 
ealthier because mudityv is kept low pe operation on ! 
climinated. Milk production is increased coupon 
more 4 n, check 
on the « 
| General Electric Company 
: | Section 671-24D, Schenectady 5, N. Y. 
| | would like additional information on the 
| following equipment. 
| ) Crop Drier 
| Dairy Barn Ventilotor 
| Poultry-House Ventilator 
| How To Choose Your Motor 
| NAME 
Congdon points out how rot, which was destroying the hay chutes (photo at left) has been | ADoREss . 
practically eliminated by moisture-reducing ventilating fans. | city STATE 
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PIONEER 
DEPENDABLE SPRINKLER 
IRRIGATION 


Through years, under all kinds con- 
ditions throughout the world, Rain Bird 
Sprinklers have proved their dependability 
faultless, low-cost performance. 


There's Rain Bird Sprinkler 
fit every irrigation problem 
all, ranging size 
from G.P.M. pounds 
pressure 610 G.P.M. 
120 pounds pressure. 


yours special irrigation 
problem, consult our research 
department now. 


National RAIN BIRD Sales Engineering 


AZUSA, CALIFORNIA 


Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


Iwo or more 
$2.40 each 


One copy 


ONLY binder that 
opens bound 
book! Made durable 
imitation leather, nicely stamped 
front cover and backbone, with name 
journal and year and volume num- 
ber, will preserve your journals 
Each cover holds issues (one volume). 
your own binding home few minutes. 
Instructions easy follow. Mail coupon for full 
information, binder 10-day free 


SUCKERT LOOSE-LEAF COVER CO 
244 West Larned Sc, Detrou, Mich 


Engincermeg for years 


Wall remit in 10 days ov return binders collect. 
Name 
Address 


City State 


812 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personnei 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a piacement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’ and ‘‘Positions Wanted’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’ as used in these listings. is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer 


Nott in th etin the ¢ wing stings st current and pre 
sly reported are not repeated in detail, tor further information see 
the issue Of AGRICL TURAL ENGINEERING indicated 
POSITION Opt N—APRIL—O.-603.568 MAY—O.619-570 630 
JULY SEPTEMBER — O-741-581. OCTOBER — 
O.767-583 67-584, "70-586 "60-588, 782-589. 783-590 
85.59] 8-593 86-594 744-595 NOVEMBER — 
24.596 
— APRIL — W-582-10 JUNE — W-678-121 


IU LY—W’-694.124, 691-124. AUGUST—W-721.129 
TEMBER — W-745-1438 49-134 OCTOBER — W-762-146. 769-137 
765-148, 14 NOVEMBER — W 4-141 791-142, 792-14 
R23-144, 


NEW POSITIONS OPEN 
AGRICULTURAL ENGINEERS (2 openings) for sales 
wholesale distributor of a diversified line 
cluding irrigation e« 


work with 
of farm equipment items, in 
lipment Michigan and or Indiana territory BS deg 
in agricultural engineering or equivalent, with thorough knowledge of 
farming. and farm equipment Some sales experience required. Other 
business experience desirable Neat appearance 


good personality, ability 


mix well. Ambition and interest in ling Maximum commission. Op 
portunity for advancement Age 25 Salary and commission $6000 
2000 range O-T97-597 


PROJECT ENGINEER for design and test of farm equipment, either 
tillage or harvesting, with manufacturer west of the Mississippi River 
Engineering degree and 2 years or more experience in farm equipment 
design, testing, or related work. Should be able to organize design and 
test program, and willing to travel Opportunity for advancement with 
progressive expanding organization Age 22-35 Salary $4800-6000 
O-875-598 


DESIGN ENGINEER with experience with hay equipment desired by 
well esta hed California firm Immediate opening Degree desirable 
but not required. Salary open 


NEW POSITIONS WANTED 


ENGINEERING or agricultural development. service, teaching, writ 


ing or part-time writing in irrigation soil and water. or power and 
machinery field, with industry, preferably in Brazil or neighboring coun 
try BS deg in agricultural engineering. 1949, A & M College of Texas 


testing and soil and water research engineering since graduatior 
rans’ teacher 4 mo Pregraduation ex en with expe 
and packing company Married. Age 25 o disability AV 
days notice Salary $5000 W-843-146 


ent station 


able on 30 


TEACHING, research, or wri 


, in power and machinery or soil and 
water field with industry. any location Willing to travel BS deg in 
agriculture expected January, 1953, University of Florida Experience 
as manager and operator of 400-acre farm in New York State one year 
herdsman & mo. SCS part time aide. 6 mo. War non-con 
nearly 3 yr. Married Age 28. No diss ity Avail 
Salary open W-S14 147 


issioned ser 
le February 


RESEARCH or extension in power and machinery or soil and water 
field with industry or public service, preferably in Southwe BS deg in 
sgricultural engineering, South Dakota State College, 193 Some grad 
udy Registered professional engineer in Texas and New Mexico 
ded engineering experience with SCS War commissioned service in 
Infantry Married Age 44 No disability Available January, 1953 
Salary $6000 W-S32-148 


uate s 


exter 


DEVELOPMENT work in power machi 
turer or farming operation. preferably in Southeast or Mid-South BS deg 
n agricultural e eering. 1949 Polytechnic Institute. Farm 
background War non-commissi service in AAF 
Training period and more than or yer as territory manager with farm 
implement company Married Axe 30. No disability Available March 
i Salary $6000 W-S49-149 


y field, with manufac 


as flight engineer 


DESIGN, development, research, or teaching in power and machinery 
field with industry or public service. West or Midwest BS deg in agri 
cultural engineering, 1949, MS. 1950. power and machinery major Re 
search, teaching, extension and administrative experience in agricultural 
engineering department or land-grant college, 2 vears Farm background 
War non-commissioned experience in Medical and Signal Corps. Variety 
of pregraduation experience Married Age 29 Faulty vision corrected 
by glasses Available July 1 Salary $5,500 W-866-150 


DEVELOPMENT, research, extension, teac 
management in power and machinery or rural el 


service, writing or 
tric field. with college 


manufacturer, or distributor. Any location BS deg in agricultural 
engineering expected December 19, South Dakota State College Ohio 
farm background. Machinist, diesel engine factory 4‘) years. Airplane 


mechanic 2'y years. Assistant power use advisor, rural electric coopera- 
tive, one summer War non-commissioned service over 2% years in 
Army Air Force Able to talk and write Interested in furthering edu- 


cation Married Age 29 No. disability Available December 20 
Salary open W-860-151 
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implements, tractors, and trucks ... New Departure 
Ball Bearings mean longer service with less care. 


Even greater life expectancy farm machinery 
now possible through the application New De- 
parture Ball Bearings. With dirt 
sealed out and lubricant sealed in, they not require 
further attention adjustment. N-D-Seal bearings 
also simplify design problems and save money for 
the farm implement manufacturer because they con- 
serve space and frequently require fewer parts. 


Through its resources research its engineering 
Departure offers the farm field the finest. Keep your 
eye the BALL sure your BEARINGS! 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS «BRISTOL, CONNECTICUT 
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EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Unique live-stub axle design gives 
Case shredder added strength less cost 


the unique live-stub axle design 
used Case engineers their 
stalk and vine shredder. This design re- 
sults stronger axle. And lowers 
production costs. 


One big reason: the axle mounted 
tapered roller bearings. Line 
contact between rollers and races gives 
Timken bearings load capacity spare. 

The live-stub axle design permits the 
use smaller Timken bearings resulting 
more economical mounting. 


Being tapered construction, Timken 
and radial loads that occur operation 
over rough terrain. 


Dust and dirt are kept the bear- 
ings because Timken bearings keep hous- 
ing and shaft concentric, making closures 
more effective. 

this Case shredder, hundreds 
other implements and tractors, Timken 
bearings are helping agricultural engi- 
neers solve three their biggest design 
problems—dirt, combination loads and 
ease operation. And implement users 
are assured longer implement life, less 
chance breakdown the job, less fre- 
quent lubrication, higher towing speeds. 


Write for your copy Roller 
Bearing Practice Current Farm Machin- 
ery The Timken Roller 
Bearing Company, Canton Ohio. Cable 
address: 


Timken bearing application live-stub axle Case stalk and 
vine shredder, another implement which the agricultural 
engineer has solved three his biggest design problems 
using Timken bearings. 

this application, the Timken bearings are mounted 
that the outer race held stationary and the cone the rotating 
race. Bearing life increased this mounting, cost reduced. 


The assurance 
better design TIMKEN 
EQUIPPED 
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